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Sir: 

I bb  herewith  submitting  the  LOBUND-ONR  Semi-Annual  Progress  Report  for 
the  period  1 July  1952  to  31  Deoasber  1932. 

Ab  a result  of  oonolusions  reached  at  a conference  on  gern-free  life 
held  under  the  auspices  of  the  NKC  at  which  QNR  was  represented  by 
Capt.  C,  V7,  Shilling,  Deputy  for  Bio  Sciences  and  Dr.  Roger  Reid,  Head 
of  the  Miorobiology  Branch,  it  is  uow  nooessary  to  set  into  operation 
plans  for  the  expansion  of  LCBUND  Institute.  Consequently  a reorganization 
of  staff  end  objectives  will  take  place  in  the  next  period.  The  reorgan- 
ization is  primarily  aimed  at  firming  up  the  base  for  germ-free  life 
production.  During  this  period  and  as  rapidly  as  possible  additional 
equipment  will  be  planned*  constructed  and  put  into  operation  to  the 
limits  of  present  housing  faoilities.  This  will  permit  among  many  things 
training  of  additional  personnel  and  expansion  of  collaborative  activities. 

As  presently  planned  the  basio  LCBUND  Institute  program  on  germ-free 
life  will  continue  as  a group  effort.  This  program  has  been  disoussed 
in  earlier  reports  but  those  aspects  dealing  with  rearing  of  .new  forms, 
description  of  germ-free  forms  now  available  in  numbers,  and  development 
and  testing  of  germ-free  systems  will  be  emphasized.  Especially  it  may 
be  desirable  to  extend  the  descriptive  survey  by  setting  into  operation 
a program  in  physiology  and  pharm.  ovlogy,  Speoifioally  it  is  planned  to 
throw  into  this  effort  the  fuoilities  of  what  has  been  our  Biological 
Engineering  program  into  order  to  provide  greater  facilities  for  the 
testing  programs.  It  is  hoped  that  the  exploratory  programs  will  bo 
continued  but  it  is  evident  that  they  say  deorease  in  the  interim  between 
this  report  and  expansion  whish  must  take  place. 

The  report  aubmitted  points  out  that  we  are  now  past  the  6th  generation 
of  gartn-free  rate  thus  settling  once  and  for  all  the  old  problem  of  the 
necessity  of  microbes  to  life  as  represented  by  the  white  rat.  Uore- 
over,  this  also  establishes  a landmark  in  that  there  can  no  longer  be  any 
doubt  relative  to  our  ability  to  maintain  a colony  of  these  animals.  The 
only  problem  is  the  expansion  of  faoilities  to  melee  more  of  these  animals 
availnblo  for  experiment.  With  such  an  expansion  the  cost  of  germ-free 
rats  is  reduced  to  a reasonable  figure  making  this  valuable  tool  available 
for  research.  This  is  in  itself  complete  vindication  of  our  original 
position  as  set  out  in  1928. 
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It  is  very  essential  that  the  basio  survey  be  continued  in  bio- 
chemistry if  the  germ-free  animal  ia  to  be  used  successfully.  While 
this  aurvoy  of  nutritional  needs  may  seem  plodding  to  those  the  cherrp 
at  the  bit  in  their  desire  to  use  the  animals  erporinsntally,  long 
experience  has  convinced  me  of  the  absolute  neoeasity  of  this  approach. 
The  systematic  approach  which  cha rasterized  the  work  ir.  LCEUW'D  Institute 
will  continue  to  be  emphasized. 

Sincerely  yours, 


I 


Univanity  of  Hotre  Dana 
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I.  ADMINISTRATIVE 


FflOMi  R,  T.Ervin,  Assistant  Director  for  Administration 

(With  the  assistance  of  B.  Eilsrsan  and  J.  Wohon) 

TO:  J.  A.  Reyniere,  Director 

i 

SUBJECT:  LCSUND-ONR  Report,  1 July  1962  - 81  Deoeaber  1962 

DATE:  31  January  1968 


A.  Task  Personnel: 

As  of  1 July  1952,  48  persons  vers  employed  on  this  Task 
Order.  The  salaries  of  39  ware  paid  from  contract  appropriations 
and  9 sere  paid  by  the  University  of  Hetre  Dune.  On  31  Decanber  1962 
60  ears  employed.  In  this  six  month  period  a total  of  12  people  were 
hired  on  the  Task.  Therefore,  in  order  to  inorease  total  employment 
by  2,  12  persona  vers  hired.  This  indieates  continued  job  turnover  is 
high.  However,  it  is  limited  to  a very  small  percentage  of  the  total 
staff  positions.  While  va  have  stteaqpted  in  several  vays  to  reduce 
this  turnover,  it  becomes  mere  and  more  apparent  that  a major  re- 
evaluation  of  aalary  scales  on  certain  jobs  mutt  be  made.  Tor  example, 
the  diving  job  in  connection  with  the  GT  colony  tank  operation  le  orlti'al 
and  cannot  afford  frequent  turnover. 

B.  Phyeloal  Plant t 

Major  revision*  are  being  made  to  our  GT  air  supply  systems. 

Rev  blowers  are  being  installed  and  aRergecey  power  sources  ere  being 
investigated.  This  is  in  keeping  with  our  ef forte  to  make  tbe  germ-free 
system  foolproof  and  immune  to  eaergonoy  breakdowns  If  possible.  The 
University  has  spent  considerable  money  on  the  air  conditioning  systems 
to  make  their  operation  efficient  and  continuous. 

Beoauie  of  expansion  of  control  animal  work,  it  has  been 
neoeseary  to  oonvart  the  Quoneet  animal  house  from  a "disease-free” 
colony  operation  to  a standard  experimental  animal  building.  This 
was  done  reluctantly  and  we  hope  for  a limited  time  only.  Steps  are 
being  taken  now  to  acquire  from  the  University  a portable  building 
for  our  oontral  chick  experiments. 

The  new  histology  section  has  been  completed  end  le  now 
functioning  in  about  1/3  of  the  X-ray  room.  This  has  given  better 
facilities  for  histology  and  at  the  ease  time  permitted  more  space 
for  the  expanding  pbysiologioal  work  in  Dr.  Gordon's  laboratory. 

Our  media  production  and  glassware  oleanup  room  has  been 
rearranged  in  an  attempt  to  keep  up  with  increased  dwsand.  An  auto- 
matic glassware  washer  is  being  purchased  to  help  speed  up  this  operation. 

Desk  space  for  Dre.  Martin  Forbes  and  Edgar  Hawk  has  been 
provided  by  crowding  and  rearranging  the  egg  inoubation  room.  Forbes 
ia  on  the  Army  necrosis  problem  and  Hawk  is  on  the  NXH  vitamin  problem 
(aes  Collaborative  Programs  below  and  in  Biochemistry  Seotion  III). 


Publications: 


Our  work  on  the  collaborative  dental  caring  paper  with  Zoller 
Clinic  is  now  completed.  Discussions  are  to  be  held  soon  between  the 
Zoller  jrroup  and  the  editor  of  the  J.  of  D ent al  Resecrch. 

Conaiderabla  date  found  at  LOBUNP  Institute  durinc  the  course 
of  tho  survey  project  on  OF  life  have  been  given  to  Dr.  Norbert  H.  Fell  for 
inclusion  in  the  Handbook  of  Biological  Date  being  published  under  the 
auspices  of  the  NRC . 

Fair  progress  is  being  wade  cn  LCBUND  Reports  No.  3,  It  is 
hoped  this  will  issue  within  the  next  six  morrlhs . 

D . Hajor  Collaborative  Programs; 

These  are  discussed  in  detail  in  the  varioue  research  and 
oollaborative  sections  of  thia  report  but  are  listed  here  as  follow: 

AF.C  (Advisory  Comrittee)  - Radiation  injury 

Army  lied.  Corps  (Paul  Gyorgy)  - Liver  necrosis 

NIH  (Floyd  Daft)  - Vitamin  C 

NIH  (P.  H.  Wright)  - Amebiasis 

Zoller  (J . Roy  Blayney)  - Dental  caries 

E . Proposals  and  Contract  Status: 

A proposal  was  submitted  to  ONR  Washington  on  19  November  1952 
for  extension  of  Phase  III  from  1 January  1953  to  31  December  1953.  The 
amendment  authorizing  this  has  not  been  received  to  date  (30  Jb  ary  1953). 

Amendments  extending  Phases  I and  II  to  30  June  1953  are  now  in 
force.  Proposals  for  extensions  of  these  phases  will  be  submitted  as 
quiokly  es  the  problem  of  accumulated  unobligated  funds  is  solved  by 
extension  amendments.  An  early  meeting  is  planned  at  LOBUND  Institute 
between  an  ONR  Weshington  eontraot  negotiator,  a representative  from 
contracts  administration,  ONR  Chicago,  and  LOBUNP  Institute  administrators. 

F . Government  Furnished  Equipment  and  Material i 

A list  of  needed  equipment  and  material  has  been  'orwarded 
to  ONR  Chicago  with  the  request  that  a search  be  made  to  determine  their 
availability  as  GEL.  This  list  is  included  herewith. 


Apparatus 


1 International  clinical  table  nodal  centrifuge  115  V.  A.C,  with 

two  interchangeable  heads  (4  place  for  15  nl  tubes  and  4 place 
for  50  nl  tubes).  Similar  to  Sargent  #16225. 

1 International  refrigerated  centrifuge  Model  PR-1  like  Sargent 

#5-16696  or  the  sane  type  without  refrigeration  (Sargent  16600) 

1 Analytical  balance  with  ehaisomatio  devioe.  Dither  Ainsworth 

or  Christ lan>Beeker.  200  grass  eepaoity,  1/20  ng  at  full 
load  sensitivity.  Like  Sargent  #3  -2586  or  S-2615. 

1 Constant  temperature  weter  berth  with  inside  dimensions  appinxl- 

tsately  18  x 12  x 6 inches.  Like  Sargent  #S-84745. 

1 Warburg  respiration  apparatus  complete  with  glasaware.  Like 

Sargent  #8-74SO  or  5-7466 . 

1 Portable  Potentiometer  like  Minneapolie-Honeyvell  Series  126W37. 

Calibrated  0-71  millivolts. 

Pittsburgh  Eleotrodryer  apparatus  for  detaumidifioation  of  Air 
( truoh  as  was  used  o.i  naval  vessels  vhsn  they  sere  prepared 
for  the  "mothball"  fleet).  It  is  not  possible  for  us  to  give 
exact  models,  eto.,  but  would  appreciate  any  information  on 
availability  from  Navy  stores. 

1 Bauaoh  4 Lomb  Model  L photomi orographic  apparatus  complete  with 

ribbon  fileaent  illuminator.  Like  Sargmit  #8-68090. 

Material 
Leaded  Brass 

2 lengths  3/16"  round 

" 1/4" 

" 5/16"  " 

" 5/8"  " 

Aluminum  or  Dural 


2 lengths  each 

Rounds  - 1/4,  1/2,  5/8,  3/4,  7/8,  sad  1" 
fl ats  - 1/8  x 1,  H,  2,  H,  and  3" 

Zfa  x 1,  It,  2,  H,  and  3" 

1/4  x 1.  It,  2,  2J,  aad  3" 

3/8  x 1,  H,  2,  2t,  and  3* 

1/2  x 1,  H,  2,  2*,  end  3" 

SteinlssB  Steel 

/ 2 lengths  each 

Flats  - 1/8  x 1,  It,  2,  2*  and  3" 

Z/16  si,  It,  2,  2t  and  3" 

1/4  x 1,  It,  2,  2t  and  3" 

Hex  - 1/2  and  3/4° 


FROM: 
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II.  QERM-FRKE  I.IFK  PRODUCTION 

B.  A.  Teah,  Chief  of  Germ-Free  Life  Production 
(With  the  assistance  of  E.  Zelmer,  H.  Thompson,  B. 
Werner,  J.  Uselding,  J.  Tinrons,  L.  Terry,  71. 
NacAlliater,  end  M.  Ziarnba) . 

TO:  J,  A.  Reyniers,  Director 

SUBJECT:  LOBUND-ONR  Report,  1 July  1952  - 31  December  1982 

DATE:  31  January  1953 


A.  Apparatus  and  Taohaiqueet 

The  changes  in  the  gern-free  equipment  and  techniques  to 
facilitate  the  handling  and  production  of  gern-free  animals  are  listed 
briefly  as  follows! 

1.  Previously  reported  (ONR  Report,  January  - June,  1952) 
as  being  tried  and  thought  to  be  satisfactory  were  the  all-neoprane 
gloves  formulated  and  made  by  the  Dewey  and  Almy  Co.  After  more 
usage  and  new  shipments,  these  gloves  have  not  been  satisfactory. 

They  were  found  to  tear  very  easily  during  sterilisation  and  to 
possess  many  small  weak  spots  which  decreased  their  safe  use  in  normal 
operations . 


2.  Use  of  torque  wrenohes  for  all  sterile-look  tightening 
is  now  a standard  procedure. 

3.  A new  watering  devloe  for  keeping  cages  cool  during 
sterilization  of  oleves  designed,  and  put  into  use, 

4.  All  diets  now  prepared  for  use  in  GF  oages  are  in  weighed 
amounts  so  that  each  sterilisation  will  bs  similar  and  the  amount  of 
disrt  used  may  be  more  accurately  reoorded, 

5.  Wire  false  bottoms  are  being  introduced  into  all  cagos,  i.e., 
these  replace  sawdust.  It  is  felt  that  this  considerably  improves  the 
aotivity  and  appearance  of  the  germ-free  animals,  and  eliminates  the 
dampness  usually  encountered  when  animals  are  bedded  direotly  on  sawdust, 

6.  Several  types  of  diet  containsrs  were  tried  in  en  effort 

to  eliminate  wastage  by  spilling,  etc.  The  two  meet  efficient  up  to  now 
are:  (a)  A piece  of  stainless  steel  shaped  as  a quarter  circle  with 

upper  edge  having  a 1/4"  lip.  This  is  permanently  attached  to  side  of 
the  cage,  (b)  An  ordinary  ice  cube  tray,  8"  * 3q"  s 2"  with  the  movable 
dividers  left  in  place. 

7.  An  eight  compartment  metabolism  cage,  with  facilities  for 
collection  of  urine  and  feces  on  filter  paper,  was  designed  and  is  now 
being  tested. 
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8.  Throe  additional  quiok-opening  traps  end  one  proportioning 
device  (as  originclly  reported  in  ONR  Report,  July  - December,  1950) 

»ara  rsceived  end  placed  into  operation. 

9.  All  oages  are  being  equippod  with  individual  clave  door 
holders  when  such  are  not  in  U30. 

10.  New  type  instrument  holders  were  designed  and  placed 
in  use  in  our  operating  cage* 

8 , Animal  Production: 

In  this  reported  period  the  germ-free  work  waB  handled  with  tho 
following  equipment:  10  series  200  cages,  10  series  100  cages,  5 series 

50  oages,  4 series  20  oages,  1 r- ray  cage,  2 examining  ceges  and  1 
operating  cage  - a total  of  S3  eagos. 

The  stock  colony  of  rats,  a resume  of  which  is  given  below, 
has  gone  into  the  seventh  generation.  Reproduction  was  satisfactory  but 
the  percentage  of  rets  weaned  was  lew.  It  is  felt  that  with  the 
present  change  of  diets  from  L-128  to  L-356,  the  number  of  weaned  rats 
should  and  will  show  a marked  increase. 

The  ohioken  work,  a refuse  of  whioh  ia  given  below,  haB  been 
very  troublesome  and  there  has  been  an  unusually  high  number  of  contamina- 
tions. After  investigation,  it  is  felt  that  one  cause  of  these  contamina- 
tions has  been  the  improper  handling  of  eggs  at  the  source,  i.e„,  the 
supplier  was  sanding  the  eggs  which  in  turn  forced  the  ‘oaoteria  deep 
into  the  pores  of  the  shell. 

The  guinea  pig  work  for  NTH  to  which  two  cages  were  allocated 
is  fully  described  in  the  pathology  section  (Section  V) . Twenty  two 
Caesarian  oporations  for  tan  experiments  were  carried  out. 

Germ-Free  Rat  Production 
(1  January  1962  - Si  "Deo saber  1953) 

Animals  in  colony  1 January  1952  - Adult  - 8 9,  ll<f 

Preweaned  - 18 


No,  born  - 72C 
Ave.  No. /litter  - 6,4 

No.  weaned  - 258 

% weaned  - 35.8^ 

% weaned  in  control  colony*  - 24. 6^ 

No,  litter 8 born  - 11 2“ 

No.  litters  weened  - 42 

% wsaned/weaned  litter  - 85^ 

% weaned/weaned  litter  - in  control  colony*  - 60^ 


"L 03 NOT  Control  _iimal  colony 

o*  Includes  7 litters  (49  pups)  born  from  dams  on  en  experimental 
nocroBis  diert.  Excluding  these,  the  1,  weaned  is  38. 5%. 
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No  , weaned  animals  lost  from  spontaneous  death  - 35 
No,  weaned  animals  lost  from  contamination  - 37 
No,  weaned  given  to  experiments  - 103 

No.  weaned  in  colony  31  December  1952  - 120 

Breakdown  of  experiments  receiving  weaned  rats 


Colony  tank  apparatus  - 40 


X-ray  - 32 

Dental  Caries  - 19 

Neoroais  - 8 

Bio^hervistry  - 4 
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Rat  Contaminations,  Stock  and  NTperimental 


A.  No.  of  Cages  Contaminated  5 

1.  Contaminations  from  Manipulations  3 

No.  of  transfers  78 

No.  of  sterile  slaves  1200 

No,  of  oage  sterilinstions  100 

Total  manipulations  1378 

2.  Contaminations  due  to  glove  break  2 


Perm-Free  Chlok  Production 
(1  January  19B2  - 3l  December  1952) 


No . 

eggs  set 

2971 

No. 

hatch  controls 

1098 

No , 

hatched  in  R„G.F.  units 

395 

No . 

hatched  ir.  P.F. 

298 

No. 

chickens  contaminated  from 

hat  oh 

97 

No. 

esrps,  contaminated  from  hatch  11 

No. 

chickens  contaminated  by 

manipulations 

66 

No. 

exps.  contaminated  by 

manipulations 

5 

No. 

exps,  contaminated  by 

glave  breaks 

2 

No. 

expB.  germ-free 

26 

Chicken 

Contaminations 

A. 

No.  of  Cages  Contaminated 

1,  Contaminations  from  manipulations 

No.  of  transfers 
No.  of  sterile  olaves 
No,  of  cage  sterilisations 
No,  of  trap  pas  sagas 

Total  Manipulations 

2,  Contaminations  from  Clove  Break 

t Hrm+nrH  nr+  4 nn  a Prf'.m  Vrr  Pecannfle 


18 

5 

20 
450 
70 
50 
W5 
2 
T 1 
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BIOCHEMISTRY  AN T)  NUTRITION 


FROM:  T.  D,  Luckey,  Chief  Bioohemist 

(With  the  assistance  of  id.  Beaver,  L.  MacAlliat er , T,  Mends, 
A.  Pappas,  J.  Pleasants  and  L,  Takacs.  In  collaboration  with 
id.  Forbes  (Univ.  of  Penna.)  end  E.  Hawk  (NIH)  who  are  in 
residence  at  I.OEUND  Institute) 

TO:  J,  A.  Reyniers,  Director 

SUBJECT:  LOBUND-ONR  Report,  1 July  1952  - 31  December  1952 

DAT V : 31  January  1953 


A . Biochcclatry: 

1 .  Survey  of  the  Germ-Free  Chick: 

The  comparison  of  the  germ-free  chick  with  conventional  biochemical 
chicke  is  illustrated  by  the  data  taken  from  4-5  week  old  White  Leghorn 
chicks  as  presented  in  Table  I.  It  is  noted  that  there  are  no  great 
differences  between  the  two  (with  the  exception  of  riboflavin  in  the  bile  and 
possibly  niacin).  The  threefold  differences  found  in  liver  vitamin  S12. 
cecal  contents  niacin,  and  biotin  in  the  bile  may  be  of  some  biological 
importance.  The  high  amount  of  riboflavin  in  the  bile  very  possibly 
represents  n qualitative  difference  in  some  liver  function. 

The  values  given  show  statistical  difference  (p  ■ 0.05)  for 
lung  ash  and  fat;  brain  ash  and  pantothenate;  niacin  in  the  cecal  contents; 
liver  ash,  fat,  pantothenate;  folic  acid  end  vitamin  and  bile 

riboflavin  and  biotin. 


2 .  Survey  of  tho  Germ-Free  Ret : 

Since  material  is  still  being  collected  for  this  projeot,  it 
is  premature  to  discuss  any  details.  The  general  pattern  appears  to 
be  similar  to  that  of  the  chicks:  there  are  no  great  differences.  In 
short  the  germ-free  animals  are  biochemically  healthy. 


3.  Analysis  of  Rat  Milk; 


The  work  with  the  analysis  of  rat  milk  has  shown  the  following 
mineral  composition  on  a wet  weight  basis: 


Element 


i 


NA 

K 

Ca 

I' 


0.136,  0151 
0.146,  0.111 
0.251,  0.289,  0.490 
0.184,  0,227 


These  values  agree  fairly  well  with  previous  data. 


'ABI.1!  I 

TISSUTS  IN  NHITH  IF.OHORN  CHICKS 


Niacin 

vyg« 

Cal  pan 
V7gm 

Biotin 
Yt  m 

Felaein 

y/gn 

Vit.  B l 2 
Trsy/gm 

Ash 

%&rj 

2.6 

0,9 

BBS 

0,72 

2,86 

0.0 

1.2 

mi 

0.72 

4,21 

- 

.08 

.38 

HI 

,97 

.31 

m 

m 

m 

7,5 

m 

m 

* 

6.3 

,01 

25.4 

55.3 

0.88 

0.53 

15.1 

8.4 

1 21.8 

64.8 

1.11 

0.55 

16,3 

7,1 

.19 

.01 

.16 

.80 

.74 

.03 

32,0 

5.9 

1.7 

6.0 

6,0  j 

20.5 

5.2 

0.9 

1.8 

3,4 

- 

.52 

.58 

.23 

,63 

.61 

33.5 

17.5 

3.0 

0.8 

15.1 

5,2 

46.5 

14,3 

2,8 

1.1 

16.6 

4,4 

.89 

.86 

.69 

.33 

,83 

.26 

12.1 

5.5 

0.2 

2.3 

14,5 

20.3 

37.2 

7„7 

0.5 

1.8 

18,4 

24.3 

.01 

.68 

.66 

.26 

- 

.06 

10.9 

66.4 

5,1  I 

4.4 

323 

6,8 

10.8 

48.0 

4,3 

3,3 

171 

4,3 

.9/ 

.01 

.22 

,02 

,01 

,02 

7.6 

3,1 

0,24 

0.36 

6,0 

11.6 

8,8 

2.3 

0.07 

0.40 

3,9 

12.5 

.85 

! 

.27 

,01 

,94 

,41 
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'■  f f oi-to  are  directed  toward  obtaining  a suitable  method 
for  the  determination  of  individual  fatty  acids  in  rat  milk.  The  next 
step  in  this  work  will  be  the  quantitative  examination  of  the  amino 
acids  of  rat  milk. 

B . Nutrition! 

1 . Reproduction  on  Steam  Sterilised  Diets: 

The  present  germ-free  albino  rat  colony,  and  a parallel  conventional* 
colony  were  maintained  from  1950  to  late  1952  almost  exclusively  on  a 
semi-synthetic  type  diet,  L-l 28 , containing  all  known  essential  nutrients 
in  quantities  sufficient  to'  be  adequate  after  autoclaving.  It  also  contained 
liver  and  yeast  as  potential  sources  of  unknown  factors.  While  permitting 
reproduction  through  suooessive  generations  (now  up  to  the  6th  generation) 
this  diet  a nd/cr  other  factors  operating  in  the  germ-free  environment, 
resulted  in  sub-optimal  parformanoe,  especially  in  lactation.  Fifty-five 
OF  9 bore  885  young  (16.1  per?)  but  reared  only  311  (5,7  per  9). 

These  reared  were  too  call  to  wean  at  21  days  and  were  weaned  at  26  days, 
when  weighing  about  27  ge  on  the  average.  The  foil  owing  Table  11  gives 
comparative  data  obtained  with  diets  1,-128,  for  L-109  (another  semi- 
synthetic  diet),  and  forL-169. 


TABLE  II 


TTat 

Stats  of 
Animal 

7.  Weaned 

TrFT 
at  21 

wt.  Post-weaning 
Days  Orowth  gm/day 
to  70  days  old 

% 9<f  bearing  at 
least  one 
littor . 

9 

128 

OF 

35 

20 

5,0 

3,6 

91 

128 

Ccnv . 

32 

33 

5.8 

3.4 

- 

•109 

OF 

0 

3.5 

2.2 

33 

109 

Conv. 

72 

51 

5,1 

3.2 

100 

189 

S 

m 

4,1 

3.0 

189 

OF  then 

100 

45 

100 

oonv. 

189 

Conv, 

92 

35 

4.3 

2.9 

83 

Rockland®* 

Conv. 

80 

40 

3.6 

2.6 

91 

Special 

Rookland*®* 

Conv. 

75 

21 

100 

Since  natural  type  diets  might  improve  performance  by  providing 
unknown  factors,  or  known  factors  in  better  proportion,  a long  series  of 
experiments  were  set  up  to  find  the  best  natural  type  stock  diet.  Pilot 
experiments  showed  that  cocrarcial  natural -typo  diets  could  not  be  used  as 
such.  Autoclaving  reduced  their  growth-promoting  power  by  a third,  cut  the 
t weaned  by  a fourth,  and  reduced  the  weaning  wt.  by  over  40 %.  Two  approaches 
were  then  followed! 

" * Contaminated  with  the  usual  animal  colony  contaminants. 

••  This  diet  was  not  sterilized;  but  is  given  as  an  example  of  perfo  nr, e.nce 
on  a eoranercial  diet. 

*•*  This  diet  was  made  by  the  Aroady  Willing  Co,  and  was  patterned  after 
Diet  L-275  (sea  Table  III), 


10 


m 


A natural -typa  diet  was  made  up  at  LQBUND  with  the  usual  stock  diet 
proportions.  Tills  suffered  the  above-mentioned  reduction  in  officiency 
on  autoclaving. 

A series  of  experiments  showed  that  the  efficiency  could  not  be  re- 
stored by  adding  core  3-vitamins  but  was  completely  restored  by  raising  the 
proportion  of  casein.  This  casein  fortified  diet  became  L-189  which  was 
fed  through  6 conventional  generations,  with  the  results  shown  in  Table  II 
and  haB  been  tried  several  times  in  OF.  Of  two  OF  9 which  had  a chance  to 
breed , toither  brad  up  to  106  days  of  age  while  OF,  but  both  conceived 
within  4 days  of  being  brought  out  to  the  conventionally  contaminated 
oolony.  They  reared  healthy  litters  (see  Table  II), 

Various  supplements*  OBsein,  corn  or  Boya  oil,  and  Torula  yeast, 
were  added  to  a commercial  stock  ration  in  various  proportions.  The  diet 
was  fed  nonelaved.  No  one  combination  gave  optimum  performance  in  all 
functions,  but  one  combination  gavs  bsrttsr  results  than  the  others  in 
birthweigbt,  weaning  weight  and  neonatal  survival. 

This  combination  became  a pattern  for  several  diets  fed  to  OF  rata 
in  late  1952,  i.a,,  L-330,  L-349  (L-330  with  oellophane).  These  contained 
78a  ground  Rockland  Rat  Checkers,  10%  crude  casein,  7 % Torula  yeast,  5f. 
soya  oil,  plus  concentrated  water  and  fat-soluble  vitamins, 

While  these  experiments  were  going  on,  a variety  of  changes  were 
mads  in  the  texture  and  degree  of  refinement  of  the  ingredients  in  the 
old  OF  stock  diet,  1,-128,  to  see  if  reproductive  efficiency  and  tho  fre- 
quency of  twisted  oaca  would  be  effeoted. 


Complete  results  of  these  OF  experiments  are  not  yet  available. 

TABLE  III 

Diart  Composition  (7.) 


Ingredient 

"hole  wheat  flour 

Buttermilk  powder 

Yearfc,  dried  Brewer's  (Torula) 

Alfalfa  leaf  meal 

Meal  scrap  powder 

Salts  L-II 

Liver  powder  1-20 

Oil,  com  (soya) 

Ladek-3  (A  & D only) 

B-mix  30 

Casein,  lebco  (crude) 

Rockland  Rat  diet 

(parenthesis  give  type  material  used 


Diet  L-189  L-275 


50 

13.5 

9 7 

4.5 

4.5 
2.7 
2 

2 5 

1 1 

2 

10  10 


78 

in  Diet  L-275) 


2,  Chick  Nutrition  Survey* 

The  growth  results  from  an  examination  of  the  vitamin  requirement 
of  the  germ-free  chick  aro  summarized  in  Figure  1. 
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It  is  quite  evident  that  gem-free  ohicke  require  the  earns 
vitamins,  qualitatively,  as  the  literature  and  our  work  indicates, 
are  needed  by  the  conventional  chick.  Other  data  indicates  the 
genr.-free  chick  requires  vitamins  D,  F and  K.  T c are  presently  working 
with  pantothenic  acid  and  hope  to  do  some  work  in  the  future  with  less 
well  defined  vitamins  such  as  vitamin  B^*  p-amino-benzoic  acid,  lipoio 
acid „ and  possibly  vitamin  C.  The  next  major  study  on  this  problem  la  an 
examination' of  the  quantitative  requirement  of  onu  or  more  of  the  B-vltamina. 

3.  Antibiotics  Fed  to  Qerc-Free  Chioke. 

This  problem  was  surraarized  in  soma  detail  six  months  ago  (also 
a speoial  report  was  submitted  in  June  1952).  Since  this  time  we  have 
turned  to  a study  of  feeding  smaller  quantities  of  antibiotics  to  gera- 
free  chicks  and  are  injecting  antibiotics  into  germ-free  turkeye.  The 
work  has  gone  rather  slow  dua  to  low  nun&era  of  chicks  hatched  and  some 
contamination  (see  production  report). 

4.  Diet  Laboratory 

The  work  of  the  diet  laboratory  *op  'the  past  year  ia  eurmarized 
in  Figure  II.  The  addition  of  a second  mixing  bowl  has  helped  the  busy  diet 
girls  materially.  As  shown  in  the  figure,  the  quantity  of  diet  made  each 
month  during  1952  was  considsrably  greater  than  during  1951.  If  thia 
increase  continues,  there  will  be  a great  need  for  more  room  for  this 
operation. 


Figure  2 

Amount  of  Solid  Diet  Llade  Kaoh  Month  ('61-' 52) 


1951  1952 


I 
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C s Collaborative  Problanai 

1.  Tho  Etiology  of  Pants.!  Carle b (with  Dr.  Blayney  and  Dr.  Orland 
of  the  Zolier  Dental  Clinlo  o^  Chip ego  University^ . 

The  first  phase  of  this  work  is  completed  and  the  work  has  been 
written  up  for  publication.  This  written  material  will  be  submitted  aa  a 
special  report  in  the  near  future.  The  conclusions  of  the  paper  are, 
as  previous  reports  in  this  section  have  indioated,  that  germ-free  rats 
do  not  develop  oarious  lesions  when  fed  a diet  shown  to  be  highly 
ceriogenio  in  conventional  rats. 

The  second  phase  is  reported  in  the  Bacteriology  Section  IV 
of  this  Progress  Report. 

2.  Etiology  of  Hemorrhagic  Liver  Necrosis  (with  Dr.  Qyorgy  and  Dr.  Forbes 
o?~TKeU  nlverslty  of  Pennsylvania  Medical  SohoolJ . 

See  progress  report  prepared  by  Dr,  Forbes  in  Section  VII. 

3.  The  Role  of  Aaeorbio  Acid  (or  Antibiotics)  Replacing  the  Rat's  Require- 
ment for  frantothsnio  sold,  in  poll ab oration  with  Dr"  baft  and  br,  Hawk 
"of  the  Institute  for  Arthritic  and  Weiabollc  t)  la  eases  at  NIH* 


Preliminary  work  is  being  done  to  try  to  set  up  e critical 
experiment  for  the  use  of  germ-free  rats. 


It  seems  premature  to  do  more  than  mention  that  this  work  ie 
underway.  A progress  report  from  Dr,  Hawk  who  is  in  residence  at  LOBtJND 
will  be  submitted  in  July, 


4.  The  Presence  of  Ergothionine  in  Oerm-Free  Chiok  Tissues,  by  Dr.  D, 
55T vriITi7":?orTi sH  University  He’d io'al  School, 


Dr.  Melvelle  reeeivad  samples  of  germ-free  ohiok  red  blood  oells 
and  has  found  ergothionine  to  be  present.  Re  was  written  a paper  to  report 
this  separately.  When  reprints  or  references  are  obtained,  ONR  will  be 
notified . 


8.  The  Preaenoe  of  Vitamin  T ia  Qarm-Free  Animal  Tissues,  Dr.  Fraenkel 
of  the  University  of  Illinois. 

Chick  tissues  ware  shipped  to  Dr,  Fraenkel  for  the  analysis  of 
carnotine.  He  reported  via  letter  that  this  material  (Vitsnir.  T)  was 
present  in  gena-free  chiok  musole. 

D . Future; 

The  work  of  the  next  six  months  will  build  upon  tha  work  done  to 
date.  We  expect  to  complete  the  evaluation  of  the  merry-go-round  cape, 
the  writing  for  the  third  LOBUND  Report,  the  analytical  work  on  the 
germ-free  rat  survey  and  tbe  initial  phase  of  the  antibiotio  problem. 


.'here  are  many  needs  in  the  biochemistry  laboratory  for  a more 

efficient  operation.  The  lack  of  the  following  has  made  our  work  less 

complete: 

1,  Adequate  standardization  of  atook  animals  (particularly 
more  apace  needed) , 

2,  Centrifuge,  standard  type  or  refrigerated . 

3,  Reapirometar,  Marburg. 

4C  Reading  device  for  papsr  chromatographic  end  paper 
ol act ropho retie  rtudiea. 

5.  More  apace  in  the  diet  laboratory. 

A request  haa  boon  submitted  to  R.  Ervin  for  the  above  apparatus 
if  in  Navy  atooka  or  available  elsewhere. 
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IV.  BACTERIOLOGY  AND  SEROLOGY 

FROM i M.  Wagner,  Chief  8 aeteriolosiBt 

(With  the  assistance  of  J.  D'Agostino,  A.  DeLeva, 
3.  !«5cCLain  and  M.  Oaterhout). 

TO i J.  A.  Rayniera,  Direotor 

SUBJECT;  LOBUWD-ONR  Report,  1 July  1952  - 31  December  1952 

DATE;  31  January  1953 


A.  Bacteriological  Testing  of  Gera-Free  Cages 

The  funotlon  of  the  bacteriology  laboratory  continues  as 
a service  to  various  L03UND  projeets  being  run  in  germ-free  type 
apparatus. 


n-  - ^ * ^ermrr\  w n — n- jj  .ii 

w*  AVAWttAwaA  hawwvg  v*  u wwiw  A~tv«  rm'.uaw.vi) 
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Bacteriological  examination  of  rats  which  have  died  after 
7-ray  radiation  have  been  Bade.  The  data  is  recorded  in  the  addendum 
to  this  progress  report;  "LOBOND  Study  on  Comparative  Effeots  on 
Total  Body  Radiation  ii". 


C.  Post-Mortem  Baoterial  Invasion  into  the  Peritoneal  Cavity  of  the 
ftonvenilonal  Albino  ¥Ut. 


A preliminary  study  has  been  mads  to  determine  the  approximate  tine 
at  which  pc'* -mortem  baoterial  invasion  takas  place  into  the  peritoneal 
cavity  of  the  conventional  non-irradiated  albino  rat.  The  data  is 
recorded  in  the  addendum  to  this  Progress  Report;  "LOBUND  Study  on 
Comparative  Effects  on  Total  Body  Radiation  II". 

D,  Intestinal  Penetration  by  Bacteria  and  Bacterial 

Produots  (in  collaboration  with  hiysioloar-Pathology  Laboratory 
Sae  faction  V). 

E.  Dental  Caries  Project  (Collaborative  Project  between  LOBOND 
Institute  and  the  7oller  Memorial  Clinic,  Univ.  of  Chicago). 

The  present  phase  of  the  dental  caries  project  is  to  study 
the  role  of  single-type  bacteria  in  the  caries  process.  Germffcee  animals 
are  purposely  inoculated  orally  with  a viable  pure  culture  of  the  test 
organism  and  maintainsd  as  a none -contaminated  group  on  e diet,  which 
in  the  conventional  laboratory  rat  produces  a high  incidence  of  dental 
carles. 


Experiment  39D1-9  involves  the  use  of  the  lactobaoiU.us 
(Lactobacillus Jtk&S)  in  such  a study.  The  outline  of  this  experiment 
was  presented  in  the  progress  report  covering  the  period  January  to 
June,  195?;  pgs,  20-21, 
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Briefly*  12  gomfree  rats  were  divided  into  three  groups 
of  b rats  each* 

Group  At  Four  rats  maintained  gemfree  throughout  the  experimental 
period  on  oariogenio  diet  L-128  ♦ $%  dextrose  water  for 
ISO  days. 

Group  All  Four  rata  maintained  germflree  I48  days  and  then  inoculated 
orally  with  viable  Laotobaoillub  £W>5.  Maintained  as  mono- 
contaminated  animals  In  gerah,ee-iype  equipment  for  ISO  day 
experimental  period  on  oariogenio  diet  L-128  ♦ S^dextroae 
water* 

Group  AI5i3aaa  as  group  AI  except  that  after  oral  inoculation,  the  four 
rats  were  brought  out  into  the  conventional  animal  colony 
environment  and  maintained  on  the  oariogenio  diet  L-128  * S% 
dextrose  water  for  ISO  days. 

Group  3j  Set  up  independently  using  the  conventional  laboratory  rat  fed 
the  autoclaved  oariogenio  diet  L-128  + dextrose  water*  This 
group  was  used  as  a dietary  control  to  demonstrate  that  In  the 
animal  colony  environment  the  conventional  rate  will  develop 
dental  oarles  in  a 150  day  period  on  the  diet. 

Three  objectives  were  proposed! 

1.  Examination  of  the  molar  teeth  for  caries  evaluation. 

n ci- .1i  i.u  ~*  — J aj  a, ~ jl  j m _ it.  e ..x.t jeu  j_ 

^ wxvw»Agr  cuia-  ^uau  v*  wawi»oa^  wise  iswwvwauilxi.  XJ1 

the  oral  cavity  of  the  rats  constituting  groups  AI,  AIB  and 
B and  compare  to  total  baoterlal  count. 

3.  Observe  survival  of  the  rpedfio  test  organ! an.  Lactobacillus 
£§65  in  group  AIB  brought  to  the  "outside  conventional 
environment". 

Groups  A,  AI  and  AIB  have  been  sacrificed  and  the  heads  sent  to  the 
Zollar  Manorial  Clinio  fbr  carles  evaluation.  Group  B is  still  on  expetiment 
at  this  writing. 

Gross  examination  of  the  molar  teeth  has  revealed! 

Qfoup  A - no  gross  lesions  evident. 

Group  AI  - no  gross  lesions  evident. 

Group  AIB  - gross  lesions  present. 

Preparation  of  sections  for  microscopic  examination  of  the  molar 
teeth  Is  still  underway  at  Zollar  Clinic.  The  final  gross  and  microscopic 
evaluation  for  all  groups  will  be  available  for  the  next  Progress  Report. 

The  oral  baoterlal  counts  run  on  the  rats  from  Groups  AI,  AIB  and  B 
are  recorded  in  the  accompanying  table  and  graph.  It  is  to  be  noted  that 
since  Group  AI  is  the  group  harboring  only  Lactobacillus  til 16$,  the  data 
given  for  Total  Count.  Total  Lactobacillus  flount  (elli  types!" and 
Lactobacillus  1&5  fcounl  are  the  same  for  this  group. 
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Bacterial  Counts  from  the 
Or ai  Cavity  ci"  ftats  onTKo 
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* Additional  data  from  Group  B still  forthoonins. 

*«■  Lactobacillus  was  not  detected  in  9 of  Ui  oultures  run  in  this  group 
(20. Wi  negative  oultures).  Negative  cultures  obtained  in  each  of  tlie  four 
rats  comprising  the  group. 

The  data  in  the  above  table  is  shown  graphic  ally  (fig.  1),  The  bars 
express  the  irdnimurtMMu&mra  range  of  the  counts  observed.  The  dotted  lino  in 
each  bar  represents  the  average  count  for  the  group. 

There  was  considerable  variation  in  the  successive  counts  made  on 
individual  animals  as  well  aa  among  the  animals  within  each  group.  No  one 
rat  showed  consistent  high  or  low  counts. 

The  average  total  counts  for  the  AIB  and  B rots  ( housed  in  con- 
ventional animal r "room)" "we re  respectively  1000  and  2500  times  greater  than  the 
average  count  for  group  AI  (mo no -contaminated  group).  There  was  no  overlap 
in  maximum  AI  total  count  and  minimum  AIB  or  B,  total  counts. 


Regarding  total  laetcbaoilli,  groups  AIB  and  B excoed  the  AI  average 
count  by  17%  and  2&K  respectively.  There  was  an  overlap  between  the  maximum 
AI  count  and  minimum  AIB  and  B counts. 


The  Lactobacillus  data  involves  the  specific  organism  orally 
inoculated  into  groups  AI  ana  AIB.  This  organism  persisted  in  the  AIB  group 
after  the  rats  had  been  brought  out  into  the  conventional  animal  colony  en- 
vironment, Variation  in  Lactobacillus  ^6$  count  was  much  greater  in  the 
AIB  group.  In  9 out  of  iUi  oultures  run,  the  L-#1j65  was  not  detected.  At 
other  tinos,  counts  higher  than  'the  maxinun  group  AI  count  were  encountered. 
On  a:,  overall  average,  groups  AT  and  AIB  were  practically  identical. 
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Group  B rats  wore  not  orally  lnooulated  with  Lnotobaoillus 
and  the  organism  has  not  been  detsGted  in  this  group  to  date . 

Ah  experiment  similar  to  the  one  described  above  is  currently  being 
run  at  LOBUND.  (index  39D2-1)  However,  in  this  case,  Streptococcus 
liquafaolena  has  bean  substituted  for  the  lec to bacillus  as  tbe 
mono-flora  in  group  AI. 

The  rationale  of  the  "lactobaoillusn  experiment  has  been  the 
attempts  to  produce  dental  caries  in  a baoteriologioally  controlled  en- 
vironment, using  a single  type,  highly  aoldogenio  laotobacillus  a a the 
potential  etiologioal  agent.  This  comprises  one  test  of  the  theory  re- 
garding the  role  of  bacterial  aoi do genes is  In  the  caries  process. 

The  current  experiment  is  set  up  on  the  same  basis,  but  employs  a 
strongly  proteolytic  organism,  Streptococcus  li  qua  facie  ns  as  a test  of  the 
proteolytic  theory  of  carlogenssis.  T^iis  organism  is  also  eoidogerdo, 
although  not  to  the  extent  exhibited  by  laotobeeilli.  Results  from  this 
experiment  irf.ll  be  forthcoming  in  the  nsxt  progress  report. 

F.  Intestinal  Mioroflora  Stadias » (Preliminary) 

Bacterial  counts  were  made  from  the  contents  of  various  segments 
of  the  eaatro-inteatinal  tract  taken  from* 

(1)  Rats  maintained  In  gerra-firae  type  apparatus  with  a 
single  type  bacterial  contaminant.  (Mono flora) 

(2)  Rats  maintained  under  conventional  animal  room  conditions 
( Polyflora) . 


The  objective  wsa  to  ascertain  whether  bacteria,  existing  as  a 
monoflers  in  the  intestinal  tract  cf  the  rat,  attain  numbers  comparable 
to  the  numbers  reported  as  "total  oountn  in  conventionally  reared 
animals  harboring  many  different  types  of  microorganisms. 

The  following  preliminary  data  was  obtained  from  3 pairs  of  rats 
all  fed  diet  L-128.  The  first  and  third  group  also  received  $%  dextrose 
water  ad  lib  whereas  the  middle  group  was  fed  distilled  water. 
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Bacteria  par  Gram  (Dry  V.'gt)  Castro-Intestinal  Contents 
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The  stomach  and  nsLd-inte stina  of  the  two  no  no  flora  groups  were 
lower  than  that  of  the  conventional  group . 

The  cecum  and  colon  counts  in  the  Lactobacillus  mono  flora  group 
vers  considerably  greater  than  oounts  in  the  upper  segments!  (i.e.  minimum 
difference  approximately  11,000  X}  maximum  difference  aporoximatelv 
300,000  X).  This  vide  spread  between  the  upper  and  lower  segments  was  not 
seen  in  thn  eonrantlonal  group  where  the  mininmoa-maximun  spread  was 
only  approximately  2X  to  approximately  70X. 

The  Bacillus  Sere us  monoflora  group  did  not  show  too  great  * 
aifierenoe  in  upper  vs.  lower  intestinal  esgisnts.  However,  the  secaa 
and  colon  counts  vrere  considerably  lover  than  those  in  the  conventional 
group.  This  lover  count  may  be  due  to  the  fact  that  this  group  was  not 
fad  dextrose  water. 

0.  Universal  Serologic  Reaction  with  Lipid  Antigen 


Introductory  remarks  and  data  regarding  the  "universal 
serologic  reaction*  in  germ-free  ohiokens  were  presented  in  the  Progress 
Report  submitted  for  July-Deoenber  1951*  At  that  tins,  there  seemed 
to  be  a qualitative  difference  between  germ-free  and  conventional 
ohiokens  in  reactions  run  with  NaCI  diluents  at  the  0 sod  0.15$ 
concentration,  i.er  germ-free  chicks  failed  to  react  in  these  lower 
NaCI  concentrations  while  the  conventional  animals  did. 

Observations  of  several  more  ohiokens  for  each  category  has  shown 
that  these  reactions  are  not  dear  cut  (see  figures  2 & 3).  Thus,  although 
5 out  of  6 germ-free  cases  were  negative  at  the  0 and  0.1b  NaCl  concentra- 
tions in  the  germ-free  (20-31  day  age  group)  1 case  did  react  at  these 
concentrations , 


Univuraa]  Serologic  Reaction 

Distribution  of  Titera  in  Germ-Free  vs.  Conventional  Chickens 

(Ag«>  20  - 31  Days) 


NaCl  Concentration  of  Dilumrt  i HaCl  Concentration  of  Diluent 

Maulmum  titer  observed  Numb  are  in  curves  represent  number  of  oases 

Average  titer  observed  having  titration  on d point  at  indicated  titer. 

Minimum  tltsr  observed  „ , 

Figure  3 
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Similarly  at  the  (fo-J'O  day  nge  lavel,  ii  out  of  % germ-frao 

cases  failed  to  react  at  the  0 NaCl  concentration  whereas  1 of  the  5 
did  react.  These  apparently  aberrant  positive  reactions  negate  the 
uniformity  of  n negative  zone  in  the  serologic  pattern. 

However,  from  the  quantitative  standpoint  at  these  lower  NaCl 
levels,  the  average  curve  for  germ-free  serum  at  the  ONaCl  level  is  still 
very  lot:  oven  if  these  aberrant  7 aloes  are  included.  The  conventional 
ohiolcons  show  a distinct  peak  at  the  0,1 5?  NaCl  test.  This  pcoic  is  not 
seon  in  tho  gem- free  average  curve.  In  general,  the  titers  for  gem- free 
chicken  sera  tend  to  be  lower  than  serum  takon  from  conventional  birds. 

It  is  also  interesting  to  note  that  serum  from  It 8 chicks  at 
0-1  day  of  age  (run  as  U trials  of  12  pooled  sera  each)  failed  to 
react  at  all  NaCl  concentrations  f-em  0 to  2. IS?, 

H.  Aiilibydy  Rcoponse  Gerra^Prss  and  Convsntional  Chickens  to 
Parentsrally  Injected  Antigens 

In  previous  reports,  the  so -called  natural  antibody  picture 
for  germ-free  and  conventional  chickens  has  been  da  scribed.  Currently, 
an  experiment  is  underway  to  determine  the  antibody  production  potential 
of  germ  free  vs,  conventional  chicks  whan  parents  rally  stimulated 
with  baoterial  or  foreign  serum  antigens.  Results  will  be  available  for 
the  next  report. 
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V.  PHYSIOLOGY  AND  PATHOLOGY 

FROM; 

H.  A.  Gordon,  Chief  Physiologist  (with  the  assistance 
of  W.  Rorugga  and  P.  Wolfe,  In  collaboration  with  B, 
Phillips  (NIH)  who  is  in  residenoe  at  LQBUND  Institute) 

TO: 

J.  A.  Reyniers,  Director 

SUBJECT: 

LOBUND-ONH  Report,  1 July  1952  - 31  December  1952 

DATE: 

31  January  1953 

The  basic  responaib ility  of  LQBtJ’D  Institute  is  the  per- 
formance of  comparative  studies  between  gnotobiotio*  and  conventional 
animals.  Too  early  deviation  from  suoh  survey  type  of  work  into 
specialized  experimental  fields  has  shown  its  undesirable  effects 
through  all  history  of  germ-free  researoht  insufficient  knowledge 
of  the  verious  aspects  of  gnotobioais  has  and  may  often  lead  to  the 
improper  evaluation  of  experiments  where  this  form  of  life  has  been 
used  as  the  test  system.  Thus  we  ere  convinced  that,  e .g.,  the  germ- 
free  animal  when  used  in  premature  applied  experimentation  can  have 
no  lasting  value  emong  the  tools  of  biologioal  investigation.  There- 
fore the  objective  of  this  laboratory  is  to  perform  anatomioal,  histo- 
logical and  physiological  surveys  in  various  gnotobiotio,  mammalian 
ana  avion  forme  to  supply  sufficient  comparative  data.  IL  is  alav 
felt  that  these  should  be  complemented  by  a systematic  Btudy  of  the 
organisms'  response  to  pathological  stress.  This  is  well  within  the 
LOSUND  directives  as  set  out  in  the  original  program. 

The  compilation  of  data  in  the  past  years  followed  this  pattern 
as  closely  as  it  was  permitted  by  the  available  animal  material,  /is  a 
result  of  this  effort  we  have  today  a fairly  reliable  anatomical  study  of 
the  germ-free  ohicken;  a somewhat  sketchy  anatomical  survey  of  the 
germ-free  ret  end  o histological  survey  of  the  ohicken;  rum  erouo  spot 
checkB  in  the  histology  of  the  rat  as  well  ae  in  the  pathological  responses 
of  both  germ-free  and  contaminated  ohiokens  and  rats.  Until  ths  beginning 
of  the  period  covered  by  this  report  we  had  not  run  any  physiological  tests 
on  germ-free  or  control -contaminated  animals. 

In  charting  our  future  eourse,  the  original  concept  calls  first 
for  the  completion  of  the  mcrphologloal  surveys.  However,  in  this 
respect  cjrtain  difficulties  arose.  The  quantitative  anatomioal  survey 
with  the  ooneomitant  statistical  evaluation  must  rely  at  least  on  tens 
of  animals  reared  under  identical  environmental,  dictetio,  etc. , conditions 
in  order  to  obtain  signif ioar.oe.  This  was  made  possible  in  the  case  of 
the  Bantam  chickens  which  finally  permitted  the  completion  of  the 
anatomioal  survey  of  one  germ-fres  form. 

In  respect  to  the  rat  it  was  originally  hoped  that  the  heat- 
oatastrophe  suffered  in  LOBUJJP's  colony  in  1951  would  supply  sufficient 
acceptable  animal  matorial  for  a quantitative  anatomical  survey.  Unfor- 
tunately, the  conditions  of  heat-killing  as  they 'occurred  at  that  time 
influenced  the  dead  animals  in  e rather  adverse  way,  dimming  the  possibi- 
lity to  us e them  as  the  9ole  material  in  the  survey.  The  main  trouble 
• The  word  ‘'gnoiobipsis"  is  used  to  define  all  forms  of  life  maintained 
germ-free  or  in  conditions  of  controlled  contamination. 
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wit  h this  group  noems  to  star:  from  the  Irek  of  unifci-rv,  exsanquinntion 
'V.'.ich  is  of  grsatcot  importance  in  the  analysis  of  organ  weights. 

On  the  other  hand,  the  isolated  live  gem-free  rate  of  different  dietetic, 
etc.,  background  which  trickled  into  this  laboratory  during  ths  past 
years  were  simply  insufficient  to  fill  the  various  categories  with  the 
proper  number  of  participants.  Actually,  wc  would  do  e disservice  to  our 
own  gem-froe  animal  material,  if  we  would  try  to  draw  the  "anatomical 
baseline"  for  the  gem-free  ret  with  the  help  of  few  heterogenous  animals. 
Thus  the  completion  of  this  survey  sill  in  all  probability  depend  on  the 
expansion  of  our  production  faoilitiet. 

The  histological  survey  of  both  chickens  and  rats,  though 
unfinished,  is  well  under  way.  It  follows  from  the  nature  of  this  kind 
of  work  that  only  fewer  animals  and  ample  time  for  microscopic  observation 
are  needed  for  this  type  of  work.’ 

These  being  the  conditions  in  our  laboratory  at  the  beginning 
of  tha  reoent  soheol  year,  we  were  faced  by  some  pressing  questions. 

As  mentioned  before,  the  completion  of  ths  morphologiool  survey  seemed 
to  have  the  logical  precedence,  At  the  same  time,  however,  chiefly 
heoause  of  the  relative  lack  of  experimental  animals,  a certain  amount 
of  time  wag  loft  unused  in  our  hands  which  we  felt  should  and  can  be 
used  for  resoaroh. 

In  order  to  bridge  this  conflict  wa  have  begun  to  develop  and 
rofine  some  methods  which  promise  to  be  advantageous  in  the  pursuit  of  the 
future  physiological  survey.  This  decision  was  only  strengthened  by  the 
lack  cf  physiological  information  about  our  gnotobiotio  animals  which  made 
itself  felt  rather  intensely  during  the  past  years.  Simultaneously 
however,  it  was  understood,  that  the  completion  of  the  morphological 
survey  will  maintain  its  first  priority  in  our  laboratory  schedule. 

Contributions  to  the  problem  of  bend  rearing  maomals  seemed  to 
be  a secondery,  but  none  the  less  important  task  of  this  seotion.  There- 
fore, additioncl  experiments  ware  performed  in  the  physiology  of  intes- 
tinal absorption  of  the  oaesarlan-born  baby  rat,  during  the  first  hours 
of  life. 


The  experiiaffital  follow-up  of  some  TOBUNP  coumitments  to 
various  agencies  should  be  also  mentioned , r.xperiments  run  in  collabora- 
tion with  our  ALE  Advisory  Board  as  well  as  with  the  Laboratory  of 
Tropical  Disease  of  the  National  Uicrobiolcgieal  Institute  are  described 
in  attached  reports „ 

In  the  closing  chapter  a brief  report  is  made  of  this  lab’s 
activity  as  a pathology  service  unit  to  LOBUND's  germ-free  animal 
production  division. 

In  a suraiary  the  total  number  of  animals  process od  in  this 
laboratory  during  the  past  half  year  was  as  follows:  743  rats,  49 

chickens,  74  guinea  pigs. 

A . Survey  of  Qnotoblotic  Animals: 

In  the  following  paragraphs  an  attempt  will  be  made  to  present 
a trend  of  thinking,  a few  teohnioal  approaohes  together  with  prelim, inary 
results  which  aim  to  explain  in  physiological  teres  the  morphological 
findings  hitherto  made  in  germ-free  and  other  gnotobiotio  animals,' 
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As  mentioned  in  previous  reports,  morphological  dif ferancon 

exist  between  germ-free  ajid  conventional  animals  in  respeot  of  (l) 
orders  of  systems  which  come  in  direct  contact  with  the  outside  world 
(tegument  ary,  respiratory  and  digestive)  and  (2)  in  the  reticuloendothelial 
system  which  at  least  in  the  conventional  animal  constitutes  the  cellular 
defense  mechanism  of  the  body.  In  both  instances  the  germ-free  animal 
soems  to  have  less  or  less  well  trained  tissue  available.  . 

In  the  selection  of  a proper  ohronologisal  sequence  for  the 
proposed  physiological  study,  it  appeared  that  the  digestive  system  should 
have  precedence  over  the  others  beoause  of  its  overall  important  role  in 
the  host  oontaminant  relationship.  *meng  its  funotions  it  was  tentatively 
decided  to  investigate  first:  the  absorption  and  Becretion  of  foodstuffs 

and  soluble  bacterial  produots  from  and  into  the  intestinal  canal;  pene- 
tration of  bacteria  from  the  intestinal  canal  into  the  host.  Both  pro- 
jects were  planned  to  be  studied  in  cooperation  with  LOBUND's  biochenistry 
ana  b&oi erialogy  laboratories. 

In  respeot  of  the  study  of  the  reticuloendothelial  system  it 
was  felt  for  a long  time  that  the  customary  methods  of  reading  .'Gaults 
(hematology  and  histology)  are  in  greet  nead  of  refinement  in  the 
obssrvation.  Reticuloendothelial  oell  production  and  utilization 
(breakup)  in  various  sites  of  the  organism  seem  to  require  further 
elucidation,  or  more  precisely,  nebd  was  felt  for  preparing  leukocytic 
balance  sheets  at  the  organ  lovel  (as  Yoffey  and  others  have  done  it  for 
xne  lymphocyte  in  the  organism  as  a whole).  It  web  also  suggested  that 
this  work  should  be  paralleled  by  serological  observations  in  LODUOT's 
serology  laboratory. 

B . Techniques: 

Methodologically,  it  appeared  that  the  initial  phases  of  both 
prcjecto  (intestinal  penoiration  and  leukocytic  balance)  should  be  studied 
in  an  acute  experiment.  The  reduction  of  the  period  of  observation  to  a 
few  hours  sfter  the  animal’s  removal  from  the  germ-free  unit  together 
with  the  reduction  in  the  site,  where  the  observation  is  made  in  a single 
organ  or  in  a part  of  an  organ  (such  as  one  portion  of  the  intestine)  tends 
to  reduce  variables  and  makes  observations  more  specific.  Besides,  it 
also  permits  to  perform  such  delicate  operations  under  leas  of  a handicap. 

Intestinal  absorption  and  sscretion  is  studied  with  the 
"isolated  loop"  technique  in  tho  "retrieving"  type  experiment  (a  loop  at 
the  desired  height,  in  the  length  of  1 - 2"  is  ligatured  at  both  ends 
maintaining  proper  blood  circulation,  Photo  1:  the  substance  whose  passage 
will  be  studied  is  introduced  in  known  amounts  into  (l)  the  loop  (absorption), 
or  (2^  into  general  circulation  (secretion);  after  the  lapse  of  known  tine, 
tho  eubstance  1b  retrieved  from  the  loop) . This  type  of  information 
is  supplanented  in  the  present  experiments  by  simultaneous  determinations 
of  the  substance  in  question  in  (a)  mesenterial  venous  blood  draining 
the  loop,  (b)  chyle  from  the  mesenterial  lymphatic  trunks,  (e)  mixed 
venous  blood  from  the  cava  system,  (d)  arterial  blood.  Bacterial  penetra- 
tion is  studied  with  the  help  of  the  seme  method  tinder  sterile  cautolae, 
omitting  only  the  retrieving. 
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In  respect  of  the  positive  or  negative  crgen  contribution  to 
the  circulating  reticuloendothelial  cell  picture,  it  was  decided  to  per- 
form initially  a survey  on  the  leukoeyt e-concentration  (differentiated 
into  granulocytes,  lymphocytes , erto„)  in  ths  venous  blood  of  various 
organs,  together  with  similar  counts  in  the  arterial  blood,  The  necessity 
of  simultaneous  determination  of  blood  f lov?  measurements  was  clearly  visualized 
at  the  present  time,  but  omitted  because  of  technical  difficulties. 

Proper  blood  and  lymph  camples  ewe  obtained  by  the  use  of  polyethylene 
tubing  mounted  cn  narrow  gauge  syringe  needles.  Cannulation  was  performed 
manually  under  loupe-oagnif ioation, 

C . Preliminary  Hesultai 

1.  Absorption  and  Secretion  Studies  of  Foodstuffs  (in  collaboration 
with  Biochemistry) 

A mixture  of  B vitamins  was  used  for  this  purpose  in  a preliminary 
experiment.  Tha  site  of  absorption  or  penetration  was  the  lower  small 
intestine.  The  animal  categories  studied  were:  germ-free*  di-contaminated, 

conventional  rats.  The  analytical  result*  have  net  been  evaluated  yet. 

2.  Penetration  Studies  cf  3acterla  and  Bacterial  Products  (in  collaboration 

with  bacteriology  and  Bloohscilstry)  ~ ' " 

Pilot  ware  run  to  study  the  absorption  of  indole  and 

the  penetretion  ef  Salmonella  Typhimuriun  from  the  isolated  intestinal 
loop.  No  results  are  available  at  this  writing. 

3.  Leukooyte  Cone antr&tion  Studies  In  the  Venous  Blood  of  Various  Organa 

Tin  chon b.s  resulting  in  ths  leuiceytc  concentration  of  the 
blood  during  its  passage  from  artery  to  vein  in  various  organs  are  shown 
in  one  germ-free,  one  dicontaminated  and  one  conventional  rat  (Figures 
1,  2 and  3).  The  increase  or  decrease  of  the  leukooytio  elements  in 
the  venous  blood  ars  stressed  in  absolute  values  on  both  sides  of  the 
abscissae,  the  latter  representing  ths  arterial  mean.  The  values  are 
tentatively  corrected  for  the  arterio  vencus  concentration  factor  (re- 
sultingiran  the  filtration  ef  lymph)  as  well  as  for  various  exposure 
eff ectsXarerhe  consequences  of  the  experimental  procedure  (repeated 
blood-latting,  eto.).  The  values  presented  in  the  ber  graphs  are  the 
means  of  repeated  observations;  tha  difference  in  successive  counts  of 
the  same  sample  was  usually  less  than  10J5.  The  results,  as  far  as  it  is 
permissible  to  speak  of  such  at  the  present  tine,  cen  be  read  at  a glance 
from  the  figures. 

D , Study  on  Comparative  Effects  of  Total  Body  Radiation: 

See  attached  report  which  follows  Section  VIII. 

H.  Amebiasis  Investigations  in  Perm-Free  Guinea  Pigs  (with  Dr.  bright , 

Dr.  Rees  and  B,  Phillips  of  tha  Microbiological  Institute  ef  TTThJT 

See  progress  report  prepared  by  B,  Phillips  in  Section  VII. 

F,  Service  Functions; 

During  the  period  covered  by  this  report  (from  August  through 
December,  1952)  animals  of  e wide  range  of  ages  and  both  sexes  from  the 
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gorm-frse  s'  ock  oolor;y  of  rets  died  at  a rate  of  from  5 to  10  par  month; 
additionally,  several  litters;  of  suckling,  Caesarian  born  rat o uere  lost- 
Aa  a serviae  function,  peraojinel  of  this  laboratory  performed  autopsies 
on  most  of  these  animals. 

It  was  found  that  aside  from  gk  occasional  mature  animal 
which  died  because  of  sequelae  of  vclvuli  usually  involving  the  distal 
1 to  2 sentimeters  of  the  ileum  and  the  proximal  1 to  2 oentimetoro 
of  the  colon,  cost  of  these  animals  euocumbed  of  asphyxiation.  This 
asphyxia  could  neithor  be  demonstrated  to  be  due  to  meohanio&l 
obstruction  (e.g0,  strangulation,  smothering,  or  drowning)  of  the 
respiratory  passages  nor  have  we  been  able  to  demonstrate  that  it  was 
due  to  conditions  giving  rise  to  hypoxia. 

Photo  2 is  of  an  animal  which  died  under  these,  so  far 
inexplicable  circumstances.  The  probe  indicates  sll  that  oould  be 
found  of  lung  tissue  and  this  was  completely  hepaticed , filling 
approximately  1/5  the  voluaa  ordinarily  occupied  by  normal  lungs,  While 
the  lungs  of  other  animals  with  this  ryndrone  Ware  not  usually  so 
profoundly  changed,  they  differed  only  in  degree,  not  in  kind.  Tho 
outstanding  gross  pethologlo&l  finding  common  to  every  animal  with  the 
syndrome  oan  be  characterised  as  being  a pronounced  pulmonary  hyperemia 
uniformly  distributed  throughout  both  lungs  with  irregularly  spaced  areas 
of  hopatiaed  tissue,  (on  section  the  out  surfaoa  of  the  lungs  showed 
these  hepatized  areas  to  extend  wedge-wise  below  the  aurfaoe  towards  the 
Miitm).  -to  fib  out  1 aq.  ota.  Occasionally . the  frse  margins  of  the  lungs 
are  found  tightly  adherent  to  the  parietal  pleura  end  in  other  instances 
varying  quantities  of  a non-puruleat , moderately  viscous,  aero -sanguineus 
fluid  is  found  in  the  pleural  oavity.  Histopathological  examination 
of  the  lungs  revealed  the  underlying  oause  of  the  gross  findings  to  be 
a hemorrhagic  bronchopneumonia. 

This  laboratory  is  continuing  ltB  effortB  to  determine  whether 
the  oausative  agent  is  physical  in  character  or  whether  genetic  footers 
are  responsible.  In  addition,  the  staff  of  the  Virology  I.aboratory 
has  initiated  experiments  designed  to  teat  the  possibility  that  non- 
physioal  factors  (other  than  those  of  genetio  origin)  may  be  operating 
to  give  rise  to  this  lung  syndrome,  Thtir  effort*  concerning  this 
are  described  in  Seotion  VI  of  this  report. 

Service  function  rendered  in  responagto  a request  from  an 
investigator  oTEer  than*  a member  of  tfas  LCaUND  kesearoh  sta^f.  Descrip- 
tion~o7~a  technique,  triiih  the  collaboration  of  A,  N,  Lorene,  Super- 
vigor  of  the  icSBUNli  Animal  Colony j . 

Most  workers  using  animals  for  experimertal  purposes  agree 
that  it  is  virtually  impossible  to  obtain  them  free  of  disease  from 
any  of  the  commercial  suppliers  of  animals.  This  constitutes  a pro- 
blem of  such  magnitude,  for  example,  that  it  ocoupied  most  of  the  time 
of  the  Animal  Care  Panel*  held  on  December  3 and  4,  1952. 


* 3rd  Annual  Animal  Care  Panel,  University  of  Illinois  College  of 
Medicine,  nooamber  3 and  4,  1952 ; attended  by  one  member  of  this 
laboratory  and  A.  N,  Loreno. 
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In  August,  19B2,  the  research  staff  of  I.OBUND  was  approached 
by  Mr.  fivan  Holtnman  of  Ho  ltsman-Rolf  sawyer  Co.,  Madison,  fiisoontin 
with  an  appeal  to  give  him  help  in  establishing  a disoaae-fres 
oolony  of  rats  of  the  Ho It an an  strain.  He  was  aware  that  we  were  in 
a unique  position  to  help  bin  since  cur  own  staff  recognised  several 
years  ago  that  olean,  healthy  stock  animals  (which  ere  indispensable 
in  the  building  of  a germ-free  animal  oolony  of  suf^Loient  size  to 
perpetuate  itself)  were  generally  unavailable.  Consequently,  we 
developed  our  own  disease-free  colony  of  conventional  rats,  stocking 
it  originally  with  the  only  surely  dissase-free  progenitors  known,  namely, 
germ-free  animals,  Cur  method  of  maintaining  a disease-free  rat  oolony 
hae  been  reported  in  previous  progress  reports. 

Mr.  Holteaan  was  asked  to  deliver  to  us  several  of  hie 
pregnant  dams  with  gestation  periods  timed  suoh  that  parturition 
should  occur  simultaneously  with  that  of  similarly  timed  disease- 
free  LCBUND  strain  rats.  On  Sept  ember  26,  1952  the  procedure  was 
initiated  aid  carried  out  suoh  that  for  each  LCBUND  dam  casting  a 
litter,  a Caesarian  seotlon  was  done  on  a Holtsman  dam.  The  LCBUND 
litter  wae  counted  and  removed  from  its  dam  after  whioh  the  same  number 
of  Caesarian  born  Ho  Item*  babies  were  substituted  for  it,  using 
techniques  whioh  insure  that  a foster  mother  will  nurse  and  care 
for  the  substitute  litter.  During  this  procedure  the  Holtaman  and 
LOB QND  females  were  kept  properly  isolated  from  each  other  and  the 
Caesarim  procedures  ware  dons  using  surfioisrrciy  aaepxio  methodB  to 
prevent  contamination  of  the  young  by  tha  adult  Holtaman  rats. 

Thirty-four  infant  Holtsman  rats  were  weansd  and  delivered  to  Mr, 

Holtssan  as  the  nucleus  of  a disease-free  oolony  of  his  strain  of 
animals. 


VI,  VIROLOGY* 


FROM*  J.  F,  Raback,  Virologist  * 

(V.'ith  tho  assistance  of  M.  Sacksteder). 

TOi  J,  A.  Rojmiera,  Director 

SVBJECTi  LO BUND-0 NR  Report,  1 July  1952  - 31  December  1952 
DAIS i 31  January  1953 


During  the  past  six  months  the  attention  of  the  Virus  Laboratory 
has  boon  directed  to  the  following  projeotei 

A.  Studies  on  the  aotlon  of  the  viruses  of  lymphomatosis, 

Thaller's  encephalomyelitis,  and  human  infectious 
hepatitis  on  gerafTee  chickens, 

B.  Tho  development  of  methods  for  the  detection  of  latent 
or  symbietie  viruses  in  gerafTee  animals.  (1)  Studies 
on  possible  virus-miorobe  associations.  (2)  Attempt 
at-  I-rey  ant4vfttion  of  latent  viral  agents  in  EenafTee 
ohloks.  (3)  Attempt  at  X-ray  activation  of  symbiotic 
viral  agents  in  germftes  chieka.  (li)  Investigation  of 
spontaneous  disease  manifestations  in  germflree  chicks, 
not  attributable  to  bacterial  infection  (e.g.  neurogenic 
disease  of  germfrec  chicks,  lung  condition  ijil  gernfTee 
rata) . 

C.  Attempt  at  filtrate  passage  of  msthyloholanthrene-indueed 
tumors  in  gernfree  chi  oka  na. 

No  complete  report  for  any  one  of  these  studies  oan  be  given 
as  yet,  Hence,  the  following  Motions  are  of  the  nature  of  progress 
nbriofst1,  indicative  only  of  some  of  the  ground  cove  rod  so  far,  while 
allowing  the  probability  that  later  results,  in  most  of  the  projects, 
will  make  complete  discussion  practicable  at  soma  future  time, 

A,  Action  of  Viruses  in  OermfTee  Chickens 

1.  lymphomatosis 

Our  studies  are  currently  limited  to  two  phasesi  (1)  study  of 
the  action  of-  the  filtrable  agent  in  susoeptible  Oemf^ee  chicks 
(Regional  Poultry  stock) j and  (2)  observations  for  egg  transmission 
of  the  causative  agent  in  germfree  chicks. 


* The  pr'.-rtrMpfrn  support  for  these  studies  in  virology  is  received  from 
the  Damon  Runyon  Memorial  Fund, 
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Of  six  experiments  designed  for  attempt  at  filtrate  passage  of 
the  egont  of  lymphomatosis  under  germfree  conditions,  four  have  baen 
discontinued  because  of  contamination  or  of  exceptionally  poor 
hatch  from  the  Regional  Poultry  Research  Laboratory  (East  Lansing, 
Mchigan)  egg  stock.  Two  of  tho  germfree  experiments  with  this 
agent  are  progressing  satisfactorily. 

In  a seventh  experiment,  eggs  from  infected  stock  hare  bean 
hatched  in  the  germfree  system,  and  it  ie  planned  to  hold  the  ohicks 
for  long  term  observation,  os  a direct  inquiry  into  the  problem  of 
egg  transndLsslbility  of  lymphomatosis. 

Final  report  on  all  phases  of  this  work  will  be  made  at  a 
later  date. 


2.  Theiler'a  liouae  Encephalonyelitis 

The  object  of  the  series  of  studies,  initiated  by  the  experiment 
to  be  reviewed  briefly  here,  ia  to  test  survival  or  persistence  of  a 
viral  agent  in  an  unnatural  host.  At  the  same  time,  observations  of  the 
host  for  effects  possibly  doe  to  the  presence  of  the  viral  agent  are  not 
neglected. 

Five  intracerebral  passages  through  mice  were  mads  of  the  FA 
a train  of  Thaller's  virus.  The  final  pooled  harvest,  suspended  in  ljl 
glycerine -saline  (V/V)  , was  partially  purified  by  differential 
centrifugation.  A 1«10  dilution  of  this  preparation,  inoculated 
intraoerebrally  (0.02  ml  each),  killed  100  percent  of  mice  in  six  daysj 
a 10" J dilution  killed  100  percent  of  rdee  in  nine  days. 

The  parti  filly  purified,  glycerinated  virus  preparation  was 
dilutod  lt5  with  saline  and  then  passed  through  a coarse  frittered  glass 
filter  (LiQ$  pore  size),  after  which  an  ultrafiltrate  of  this  material  was 
prepared.  The  ultrafiltrate  showed  an  LDdo  (iu  in  nri.ee)  at  a dilution 
of  it 158. 

The  undiluted  ultrafiltrate  was  inoculated  into  five  3h-day 
germfree  ohicks  (Whito  Leghorns,  Hi -Vue  Farms  stock),  as  follows! 


Chick  No« 


Inoculation  Data 


261  and  26? 

262  and  268 
26? 


IN  (pectoral),  0,5  ml  eaoh, 
IC,  0.0?  ml  eaoh. 

IV,  0.5  ml 


Nona  of  the  chickens  shoved  any  ill  effects  whatsoever  follow- 
ing inoculation.  The  germfree  state  (except  for  the  virus)  was  pre- 
served throughout  the  period  of  observation.  Sacrifice  was  mad©  at 
different  tines,  as  follows t 
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Period  of  QbaorvrAloa 
Chicken  No.  After  Inoculation  "' 

267  35  DayB 

268  13  " 

269  li9  " 

262  62  " 

261  71  " 

In  each  instance,  39 run,  brain,  ami  intestinal  contents  vs re 
talcon  for  teats  in  mice,  Ttw  brain  tissues  and  intestinal  contents  wore 
prepared  in  asperate  lilO  suspensions  with  saline  (W/V).  These  were 
cleared  by  centrifugation  at  2000  rpn  for  10  minutes.  Ths  sera  were 
diluted  IjIO  with  saline  (V/V),  Ifce  three  preparations  from  each  chicken, 
in  the  lilO  dilutions,  wore  inoculated  intracerebrally  (0.03  nil)  into 
newly-weaned  white  mice. 

The  groups  of  ndce  sere  held  under  observation  for  siz-week 
periods.  In  no  instance  was  a definite  sign  of  Thaller's  disease 
observed, 

3.  Human  Infectious  Hepatitis 

Our  original  objectives  in  this  study  may  be  given  sst 
(1)  to  determine  what  avtivlty,  if  ary,  the  virus  of  human  infectious 
hepatitis  nughl  show  in  0?  chicks,  and  (2)  to  do to  mine  whether  incidence 
might  be  abetted  by  sub-lethal  I -ray  preparation  of  the  hoot.  The  early 
re a ults  proved  encouraging,  and  it  was  deoided  to  investigate  fully 
the  possible  usefulness  of  the  OF  chioken  as  a laboratory  host  for  the 
agent  of  this  disease. 

As  of  this  date,  seven  OF  experiawmB  eun<»Hiirig  this  problem 
have  been  completed,  an  eighth  is  presently  underway,  and  several 
further  experiments  are  planned.  It  is  hoped  that  a complete  review 
covering  this  project  may  be  presented  in  our  next  Semi-Annuel 
ONR  Report. 

For  the  present,  it  may  be  said  that  we  have  observed  illness 
and.  death  in  OF  birds  at  periods  of  two  to  three  weeks  following 
inoculation  with  hepatitis  scrum  ultrafiltrates.  It  would  seen  that 
this  raist  be  ascribed  to  some  infeotious  agent,  evidently  of  viral 
natures.  The  progressive  development  of  symptors  and  the  prolonged 
moribund  stato  would  point  to  this.  To  classify  the  observed  response 
S3  allergic  in  nature  would  appear  questionable  since  ary  sort  of 
allorgio  phenomenon,  it  is  offered,  would  probably  become  manifest 
earlier  and  show,  as  well,  a lass  leisurely  sequence. 

The  principal  fcotor  of  the  syndrome  vrould  appear  to  be  a 
pronounced  g astro-intestinal  disturbance,  evidently  centralized  in  tho 
orop.  Usually  the  crop  appears  bloated,  containing  either  much  foam  or 
muoh  fluid,  or  both.  Harked  catarrhal  discharge  occurs  from  the  mouth. 

In  this  stage  the  birds  give  indication  of  extreme  weakness,  both  in 
appearance  md  to  handling.  Thereafter  the  usual  sequence  is  flaccid 
paralysis,  muscular  dystrophy,  and  finally  the  moribund  state.  Sacri- 
fice and  necropsy  of  such  birds  generally  incriminates  the  crop  and 
itj  contents,  as  already  mentioned,  usually  with  no  signs  of  ill  effect 
in  other  viscera}  under  either  gross  or  microscopic  examination. 
Considering  the  circumstances,  it  is  to  be  observed  that  there  is 
in  these  1rf.rds  a singular  absence  of  liver  involvement. 
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We  have  attempted  to  cliaracteriee  the  responsible  agent  by 

recourse  to  serological,  cytoiogtcnl,  and  cultural  tests.  The  results 
have  not  proved  overly  gratifying  (to  be  detailed  in  the  future  eop- 

ploto  renort). 

Incidence  In  GF  chickens,  following  inoculation,  has  proved 
erratic.  While  whole  rproups  of  GZT  birds  have  manifested  the  syndrome 
previously  described,  it  is  also  true  that  entire  groups  have  shewn 
no  rasponso  whatsoever.  In  our  earlier,  apparently  "successful”  work, 
the  usual  procedure  was  to  inoculate  intravenously.  However,  in  a 
later  experiment,  attempt  being  made  to  determine  optimal  route 
of  inoculation,  it  transpired  that  birds  to  whioh  virus  ultrafiltrate 
was  administered  orally  or  intramuscularly  responded,  while  birds  of 
the  same  GF  group  inoculated  intravenously  or  intraperitoneally  did  not. 

To  date,  Incidence,  when  it  occurs,  has  been  observed  only 
in  30-day  or  older  CF  ohiokens.  Two  groups  of  younger  OF  birds  (8  and  9 
days  old  at  the  time  of  inoculation)  proved  resistant. 

Wo  reaction  and  no  recognisable  pathology  has  thus  far  been 
obtained  in  inoculated  conventional  chickens.  Some  birds  of  such 
groups  have  also  been  X-ray  Irradiated.  After  inoculation,  these 
"conventional"  groups  are  isolated  inside  a CP  "examination  oharfcer," 
for  protection  of  personnel. 

We  have  used  strains  of  infectious  hepatitis  virus  from 
both  the  Akiba  Pennsylvania)  and  the  New  Lisbon (New  Jersey)  epidemics. 
Our  evidence  indicates  successful  transiaoculation  of  an  infectious 
agent  from  the  Akiba  material  throug*  three  successive  groups  of  CP 
chickens*  An  attempt  at  Uth  0 as sago  of  this  agent  in  (F  chickens  is 
presently  underway. 

Our  limited  data  would  seen  also  to  indicate  that  exposure 
of  the  host  to  X-ray  radiation  of  sub-lethal  doBage  serves  to  shorten 
the  lnoubation  period  with  the  infectious  agent. 

"hases  of  tha  problem  currently  under  consideration  include  1 
(1)  the  attempt  at  Uth  passage  of  the  agent  in  (F  chickens,  (2)  the 
question  of  an  optimal  route  of  inooulation,  (3)  the  problem  of  the 
minimal  infective  dose,  and  (U)  the  design  and  conduct  of  a satisfactory 
neutralization  test  employing  active  OF  chicken  serum  (or  other  tissue) 
against  both  prs-infection  and  convalescent  human  sera.  The  latter 
three  phases  are  obviously  intended  to  establish  the  identity  or  non~ 
identity  of  the  agent  with  the  virus  of  human  infectious  hepatitis. 
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P>  ..  T’iiu  Tovfil  g-pncnt  of  Methods  for  tho  Qotectlon  of  latent  and  Symbiotic 
7Tn'3:'ii~in  Ta~ 

A few  remarks  of  a general  nature,  yet  bearing  on  the  rationale 
for  this  section,  will  bo  found  in  the  Radiation  Injury  Report  which  follows 
Section  VTTI. 

1.  Studies  on  Possible  Virus-Microbe  Associations 


Our  investigation  into  tha  possibility  of  propagation  or  sur- 
vival of  different  viruses  when  brought  in  contact  with  certain  miorobinl 
cells  is  motivated  by  the  theoretical  potentialities  of  suoh  virus-microbe 
systems  toward  the  detection  of  latent  or  symbiotic  viral  agents  in 
animal  hosts,, 


Other  workers  have  attempted  to  induoe  viral  propagation  by  rather 
similar  procedures,  suggestive  results  being  reported  by  Silber  and 
Wostrouchowa  (193?,  1933),  silber  (193.^  and  Khurgina  (1935)vith  growth 
of  vaccinia  virus  on  yeastj  by  Isaboliaaki,  Lewaow,  and  Tachemjah  (1935) 
with  cultivation  of  vaccinia  virus  on  fungi;  by  Bolin  end  Anderson  (I9li?) 
with  absorption  of  Mouac-Hamster  (M-H)  virus  on  cells  of  Micrococcus 
varians,  poscibly  with  metabolic  involvement  of  the  latter;  and  by  othors 
( references  givon  by  Silber).  Essentially  negative  results  in  this 
direction  have  been  reported  by  Amies  (1934.),  Voet  (1935),  and  Lena  (193?) 
in  attempting  to  grow  vaccinia  on  yeaste,  and  by  Shaw  and  Dalldorf  (1950) 
in  attempting  to  correlate  the  presence  of  Thaller's  mouse  encephalomyelitis 
vlrua  (TO  strain)  with  charges  in  the  --i  *'■>  -»« 

with  mice). 
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We  have  thus  far  directed  our  attention,  mainly,  to  four  viral 
a pants,  viz,  the  viruses  of  Theiler's  mouse  encephalomyelitis,  Rous  Chickon 
sarcoma,  ’Influenza  FRP,  and  Kikuth 1 s canary  pox.  Strains  of  pneumonia 
virus  of  mice  (P7K)  and  Baker’s  fslirw  pneumonitis  virus,  also  tried,  did 
not  prove  suitable.  Methods  of  preservation  and  titration  of  these 
viruses  have  been  tested  and  established  under  the  conditions  and  facilities 
of  this  laboratory.  Microorganisms  used  in  conjunction  with  these  agents 
are  Saccharonycen  cercvislae  Cirlsbergensia,  Rhodotorula  rubrum,  a pure 
British  baker’s  yaast,  Staphylococcus  aureus,  Escherichia  coII7  Bacillus 
aubtilis,  and  Trypanosoma  cnizl  (Table  I).~ 

Tn  general,  our  procedures  conform  to  tha  method  followed  by 
Silber  (1933;.  Virus  material  is  introduced  into  young  broth  cultures  of 
tha  microbial  call3  and  the  mixed  entities  (virus-mioroba  systems)  are 
transferred  to  fr£3h  broth  at  two  to  four  day  intervals,  through  varying 
numbers  of  transplants.  Attempt  to  detect  presence  of  virus  in  any 
particular  transplant  ic  made  by  an  applicable,  dependable  method  (Table  I). 
i„e„t  serologically  or  by  appropriate  inoculation  into  mice,  chioks,  or 
smbryonated  eggs.  Colorimetric  and  pH  effects  of  the  virus-microbe 
associations  arc  sometimes  followed.  Inclusion  bodies  may  be  sought 
(especially  with  the  virusos  of  canary  pox  and  feline  pneumonitis). 


Other  observations  for  viral  effects  have  been  made,  for  example » 
(1)  effect  of  virus -inoculation  of  giant  microbial  stab  colonies  on  agar, 
and  (2)  effect  of  presence  of  virus  on  individual  microbial  cells  (this 
boin-  determined  by  the  study  of  living  slide  cultures  and  of  stained 
preparations). 


Tabla  -I-  VIRUS  - MICROBE  ASSOCIATIONS  TESTED  FOI  TROPAGATIOK  OR  SURVIVAL  OP  THE  VIRUS 


I"  indicates  teste  havebeen  conducted  on  designated  virus -rale  robe 
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At  one  time  or  another  in  the  course  of  our  study,  v;e  have 
observed  indicative  results  with  the  following  virus-microbe  combinations t 


No.  Virus-Microbe  Association 


Cbaerved  Effect 


1.  Influenza  ’’RG  and  S.  aureus 

2.  Thaller's  virus  an3  B.  sub til is 

3 = Rous  sarcoma  and  S.  cerevisiae" 

Lu  Rous  sarcoma  and  E.  coll 


lysis. 

Inhibition  of  spo  nutation. 
Prolongation  of  natural 
sedimentation  period, 
Growth  inhibition  and/or 
lysis  (?). 


In  no  instar.ee  has  it  been  possible  to  duplioate  results  in  ary 
conslstant  fashion. 


Muoh  of  the  work  is  being  repeated,  with  certain  refinement  and 
greater  emphasis  on  control.  Recently-  attention  has  been  directed  at 
the  metallic  ion  and  the  amino  acid  composition  of  the  culture  media, 
in  the  wake  of  seemingly  rather  valuable  findings  in  published  studies 
of  bacteriophage  adsorption,  penetration,  eto. 

Thus,  though  we  heve  already  given  considerable  time  and  effort; 
to  this  problem,  the  indeterminate  nature  of  our  results  up  to  the 
present  time  compels  us  to  regard  the  work  as  still  in  its  preliminary 
stages.  The  i rtn  in  aontinued  on  the  assumption  that  the  nossi- 

bilities  inherent  in  the  method,  as  an  indicator  for  the  presence  of 
inapparent  animal  viruses,  have  Rot  been  fully  explored. 

2,  Attempt  at  X-ray  Activation  of  Latent  Viral  Agents  in  Germ-Free 

Chioks.  '1~r~  

See  Radiation  Injury  Report  which  follows  Section  VIII 

3.  Attempt  at  X-ray  Activation  of  Symbiotic  Viral  Agents  in 
Germ-free  Chicks. 

See  Radiation  Injury  Report  wriieh  follows  Section  VIII 

lu  Investigation  of  Spontaneous  Disease  Manifestations  In  Gem-Free 
Chicks,  not  attributable  t'o  bacterial  Infection.  ' ' ~ 

Neurogenic  disease  of  CF  chlola.  "Jitters, " a spontaneous 
neurogenic  disease  of  very  young"^  ohicks,  has  been  under  study  in 
these  laboratories  for  a number  of  years.  This  n natural "afflict ion 
of  two  or  three  day  old  germ-free  chioks  is  characterized  by  tremors 
of  definitive  and  epizootic  aspeot.  Brain  tissue  from  such  birds 
has  been  harvested  and  is  presently  preserved  in  our  CO2  dry  ice 
box  until  such  time  as  germ-free  facilities  become  available  for  an 
attempt  at  filtrate  passage  of  the  responsible  agent  into  unaffected 
young  G?  chioks. 

Lung  condition  in  QT  rata.  A hemorrhagic  bronchopneumonia- 
like condition  has  recently  been  observed  in  our  GF  rat  colony.  The 
condition  scem3  to  be  channeled  to  most  of  the  offspring  of  a few  dsns. 
Newborn  to  one  year  old  rata  (3rd  and  Iith  ®*  generations)  may  be 
afflicted,  but  usually  the  period  of  manifestation  is  at  50  to  70  deys. 
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Cnsdt  is  audden,  mortality  abrupt*  death  in  suoh  groups  owning  almost 
simultaneously  to  all  members.  Syreptcmolcgy  is  poor*  a marked 
nervousness  being  probably  the  nost  consistent  diagnostic  sign. 

In  our  investigation  of  a possible  virus  cause,  it  is 
important  that  afflicted  animals  be  deteoted  while  still  living, 
to  insure  harvesting  of  the  responsible  agent  in  an  activa  state. 

We  have  noticed  that  conventional  nice  and  rats,  which  ws  have  employed 
In  transmission  attempts  and  whioh  have  shown  lung  disease  about 
30  days  after  inoculation,  also  pass  through  a markedly  nervous  phase 
near  what  may  be  considered  to  be  the  end  of  the  incubation  period, 

This  apparently  important  nc3inioaln  sign  should  therefore  prove 
useful  in  future  effort.  Doubtless,  germ-free  animals  dead  of  ths 
affliction  for  as  much  as  one  or  two  hours  might  well  be  utilized, 
autolysis  with  liberation  of  any  viral  elements  possibly  being 
rather  advantageous  than  otherwise  to  our  filtration  procedures. 

Wq  have  already  made  a number  of  attempts  to  transmit  the 
disease  to  conventional  animals  by  inoculation  of  lung  homogenate 
from  dead  or  moribund  GF  animals.  In  the  test  animals  a very 
similar  lung  condition  develops,  when  manifested  at  all,  some  30 
days  after  IV,  I?,  or  IN  inoculation,  in  both  mice  and  rate.  Since 
50  to  70  day  CF  rats  are  predominantly  afflicted,  it  appears 
indicatory  henceforth  that  only  animals  from  0 to  25  days  of  age  should 
bs  used  for  passage  studies.  V.e  are  presently  using  newly-weaned 
(3-u  weak)  mice  and  rats. 

Unfortunately,  our  earlier  results  were  complicated  by  the 
simultaneous  occurrence  of  n lung  disease  epizootic  in  our  conventional 
stock  colonies,  V?s  hsve  tried  to  offset  this  (1)  by  aoma  measure 
of  isolation  of  our  experimental  conventional  mice  and  rats,  and 
(2)  by  dividing  offspring  from  the  same  dam  into  two  groups j (a) 
inoculated  with  lung  homogenate  (or  filtrate),  and  (b)  untreated,  but 
held  under  the  same  environmental  conditions  as  group  (a).  Lines 
thus  far  not  found  to  be  naturally  afflicted  nay  also  be  used 
in  these  transmission  studies.  It  ie  planned,  when  facilities  permit, 
to  conduct  simUc'r  paasago  studies  under  GF  conditions. 

m 

Continuous  passage  may  of  course  alter  the  virulence  and 
incubation  period  of  the  etiological  (7)  agent.  Our  attempts  to 
induce  the  disease  have  yielded  a fair  percentage  of  strongly 
suggestive  results  with  first  passage,  viz.  ?0  to  25  percent  incidence. 
However,  second  and  third  passage  trials  thus  far  have  proved  leas 
fruitful.  Some  few  rice,  suceumbing  early  (one  weak)  after  inocula-  , 
tion  with  first  passage  material,  have  shown  encephalitic  symptoms. 
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C.  Attempt  at  Filtrate  Passage  of  tethylcholaffthrana-Induoed  Tumors 
In  Germ-Free'  Chickens 

The  cbjeat  of  this  study  la  to  attempt  to  produce  tuaor 
In  GF  chick3  by  inoculation  of  methyloholanthrene,  and,  if  successful, 
to  attempt  to  Induce  tumor  In  & second  series  of  OF  chicks  by 
inoculation  of  cell-free  material  from  the  first  tumor  growths. 

Positive  results  in  both  parts  of  the  study,  If  obtained,  would 
point  strongly  to  liberation  of  a transmissible,  virus-lika  a^erit 
by  this  oaroinogen. 

To  date,  the  present  research  group  has  madot  (1)  four 
attempts  to  establish  tumor  growth  in  CF  chicks  by  inoculation  of 
MChA,  and  (2)  one  attempt  to  incite  tumor  in  OF  chicks  by  inoculation 
of  an  ultrafiltrate  prepared  from  MChA-induced  tumor  tissue. 

Groups  of  about  six  OF  birds  at  5 to  9 days  of  age  were 
used.  In  our  two  earlier  experiments,  va  used  White  Leghorn  chicks 
of  Highview  Farms  stock  (LaPaz,  Indiana),  In  our  later  MChA-inoculation 
trials  and  in  our  attempt  at  tumor  filtrate  passage,  we  turned  to 
White  Leghorn  chicks  of  Dembro  stock  (New  Jersey),  known  to  be  re~ 
sponsive  to  MJhA. 

Inoculation  in  aaoh  instance  was  made  intramuscularly  (right 
breast)  v;ith  0.2  ml  of  a saturated,  or  near-saturated,  solution  of 
methyl oh ol anthrene  in  be («a.  1.?  percent  MChA),  At  the  same  time, 
control  (S  chicks  were  inoculate!  IK  with  0,2  ml  of  pure  benzene 
alone. 
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Though  contamination  cl  the  OF  units  occurred  before 
completion  of  any  of  these  experiments,  it  nevertheless  seems  evident 
from  our  results  thus  far  that  tumor  growth  may  be  induced  in  GF  chicks 
with  methyloholanthrene.  One  clear-out  case  of  tumor  incidence  under 
strictly  Gf  conditions  has  been  observed,  and  it  is  quite  likely 
that  at  least  three  other  MChA-inoculated  chicks  showed  incipient  tumor 
or  tumor-lilce  response  prior  to  contamination  of  the  units.  A number 
of  birds,  "ChA-lnoculatea  under  GF  conditions  and  thereafter  maintained 
GF  for  60  or  70  days,  have  shown  incidence  and  development  of  tumor 
only  after  contamination,  at  periods  ranging  from  three  to  five  months 
after  inoculation. 


Nona  of  the  birds  inoculated  with  an  ultrafiltrate  prepared 
from  pooled  ■•'ChA-induced  tumor  tissue  have  shown  tumor  response  up  to  the 
present  time,  that  is,  six  months  after  inoculation. 

A sixth  OF  experiment  has  been  initiated.  It  is  planned 
again  to  inoculate  some  of  the  chicks  of  this  group  (Dembro  stock)  with 
methyloholanthrene,  but  the  effect  of  nskin  painting"  of  the  GF  chicks 
>rith  KChA-benzene  solution  will  also  be  investigated. 

The  objectives  outlined  in  the  opening  paragraph  of  this 
section  are  regarded  as  crucially  significant  to  our  general  pr  "ram  of 
investigation  in  the  viru^  field  (presented  and  discussed  in  previous 
OUR  reports).  It  is  likdly  that  much  mow  attention  will  be  given  to 
those  questions.  Detailed  report  will  be  submitted  after  further  work, 
possibly  of  a more  definitive  nature,  has  been  done. 
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VII.  COLLABORATIVE  PROJECTS*  j 

Project  No.  1 - Dental  Caries  (with  Dr.  J.  Blayney  and  Dr.  F.  Orland  of 
7oller  Me no rial  Clinio,  University  of  Chicago).  Reported  by 
M.  V.ragr»r  in  Section  IV  and  T.  D.  Luckey  in  Seotion  III. 

Project  No.  2 - Studies  on  tha  Comparative  Effects  of  Total  Body  X-Radia- 
tion  (with  the  LOBUND-AEC-ONR  Advisory  Corar.ittee) . Reported  by  H.  A. 

Gordon,  W.  Scruggs,  M.  Vfagner  and  J.  F.  ftebaek  in  a special  report 
which  was  presented  at  the  Advisory  Conrdttee  Meeting  held  at  flotro 
Dame  22  January  1953.  The  report  follows  Seotiwn  VIII. 

Project  No.  3 - Invest! gstions  on  the  Influence  of  the  Intestinal  Flora 
on  the  Infectivity  and  Pathogenicity  of  E.  histolytioa.  (V.'ith  Dr. 

W.  Wright,  Dr.C.  Rees  and  3.  Phillips  of  "the  Microbiological  Institute  at 
NIH). 


ITi®  following  report  has  been  submitted  by  Mr,  Brnaa  Phillips 
who  is  presently  stationed  at  LOBUND  Institute  working  in  our  Physiology 
Laboratory. 


In  1951  a project  was  initiated  in  collaboration  with  the 
Laboratory  of  Tropical  Diseases  of  the  National  Miorobiologiaal  Institute 
in  an  attest  to  further  elucidate  tho  factors  of  pathogenesis  of 
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Endaraoeba  histolytioa  and  to  obtain  data  on  the  contribution,  if  any,  of 
the  intestinal  flora'  to  the  pathogenicity  of  this  "so-oalledn  pathogenic 
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oause  of  complications  inherent  in  the  which  served 

as  the  source  of  inocula  for  expert  me  nt&u  germ-free  hosts  i guinea  pigs). 
It  was  found  that  baoteria-free  cultures  of  the  amebee  were  of  very  low 
virulence  even  for  conventional  (control)  animals  and  vers  without  viru- 
lence for  such  animals  when  they  were  maintained  on  a diet  which  was  at 
that  time  essential  to  the  maintenance  of  life  in  the  germ-free  guinea 
pigs. 


After  considerable  moro  investigation  of  cultural  procedures, 
net hod s were  devised  that  permit  the  maintenance  of  bacteria- free  cul- 
tures of  E. histolytica  of  very  high  virulence,  Fbrthermore,  such  virulence 
was  demonstrated  in  conventional  hosts  maintained  on  a sterile  diet  which 
haa  proven  more  efficient  in  sustaining  life  in  germ-flree  guinea  pigs. 
Hence,  these  collaborative  investigations  were  resumed  at  LOBUND  August, 
1952. 


* In  this  new  section  of  the  LOBUHD-ONR  Report  it  is  planned  that  those 
collaborators  who  are  stationed  at  LOBUND  Institute  or  who  have  a repre- 
sentative here  in  residence  will  contribute  a semi-annual  progress  report. 
Otherwise,  progress  in  collaborative  program  will  be  reported  by  LOBUND 
staff  members  directly  associated  with  the  particular  project.  In  the 
case  of  Dr,  E.  Hawk  bf  NIH,  who  is  stationed  here,  the  work  on  ascorbic 
acid  did  not  begin  until  late  in  the  fall  of  1952. 
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Up  to  the  present  tine,  very  little  date  has  been  obtained  rela- 
tive to  the  primary  objective  of  the  amebiasis  projeot  per  se  due  to 
almost  innumerable  complicating  factors  inherent  in  the  rearing  of  germ- 
free  guinea  pigs.  Nevertheless,  nost  of  these  complications  have  now  been 
obviated  and  thus  the  investigations  have  been  of  considerable  value  from 
the  standpoint  of  information  obtained  relative  to  the  maintenance  of 
germ- free  guinea  pigs.  The  elimination  of  the  aforementioned  complications 
seers  to  ensure  the  ultimate  success  of  the  investigations,  and  there  is 
good  reason  to  be  optirdstio  that  the  studies  will  contribute  valuable 
Information  about  the  phenomenon  of  ameba  pathogenesis, 

Projeot  No,  U - The  Study  of  Herrerrhagio  Liver  Necrosis  Using  Germ-Free 
Animals  (With  Dr.  Paul  Oyorgy  and  Dr.  Martin  Forbes  of  the  University 
of  Pennsylvania). 

The  following  report  has  been  submitted  by  Dr.  Martin  Forbes  who 
la  presently  stationed  at  LOBCND  Institute  working  in  our  Biochemistry 
Laboratory. 

Preliminary  experiments  with  conventional  animals  had  indicated 
that  the  rats  from  the  LOSUND  colony  were  susoeptibls  to  dietary  liver 
necrosis  and  that  autoolaving  the  Hiasworth  diet  did  not  in  the  least 
detract  from  its  necrogenlc  character. 

In  the  first  experiment,  rata  with  an  initial  weight  or  55  gnu 
were  started  on  the  neorogsnio  diet.  The  r*»m-fre&  rata  survived  for  some 
7h  and  79  days  on  diet  and  their  livers  were  found  to  be  normal.  The  con- 
trols, however,  did  not  ccrae  down  with  necrosiB  until  much  later,  rendering 
the  experiment  inconclusive.  The  cause  of  death  of  at  least  one  of  the 
germ-free  animals  was  found  to  be  associated  with  disturbances  of  the  blood 
clotting  mechanism  as  evidenced  by  internal  hemorrhages  and  delayed  clotting 
and  prothrombin  time. 

In  the  next  experiment  younger  rats  Ware  used.  Eight  conventional 
control  animsis  on  the  same  autoclaved  neorogenlc  diet  as  the  germ-free 
promptly  came  down  with  necrosis  in  3?  days.  The  gem-free  animals  survived 
for  3U  and  1*3  days.  One  animal  had  an  elongated  tooth  and  did  not  seem  to 
eat  well  - it  was  found  moribund  on  the  31* th  day  - the  animal  was  killed, 
necropsy  revealed  hemorrhagic  areas  in  the  lungs.  The  other  animal  was 
found  to  be  moribund  on  the  !*3rd  day.  The  animal  was  bled  from  the  abdominal 
aorta  and  clotting  timB  and  prothrombin  time  were  tested.  Again  a distur- 
bance in  the  clotting  mechanism  was  found  to  have  occurred.  Clotting  time 
and  prothrombin  time  were  both  delayed  compared  to  that  of  conventional  rats. 
No  other  pathology  was  observed  in  the  rats.  The  livers  of  both  rats  were 
found  to  be  normal. 

Disturbances  in  the  dotting  mechanism  vers  suggestive  of  a 
deficiency  of  vitamins,  notably  K,  The  diet,  however,  contained  PCX)  meg. 
vitamin  K per  100  gm.  and  in  our  experience  a vitamin  K deficiency  is  not 
easily  induced  in  germfree  rats.  Vitamin  K was  not  greatly  destroyed  by 
autoclaving  as  a dietary  constituent. 

Since  vitamin  E was  the  only  known  vitamin  lacking,  tho  next 
experiment  included  two  germ-free  rats  supplemented  with  vitamin  L and  two 
without  supplement.  Eight  conventional  controls  again  promptly  came  down 
with  neorosis  in  about  UO  days.  The  germ- free  rats  grew  somewhat  better 
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than  the  conventional  animals.  This  experiment  was  discontinued  at  69  dayo 
when  a rat  escaped  from  its  cage  inside  the  tank  and  chewed  through  the 
rubbar  glove.  IJo  abnormal  pathology  was  observed  and  the  livers  were  all 
normal.  The  growth  curves  show  that  vitamin  E supplement  did  not  alter  the 
weight  gain  of  germ- free  animals. 

The  next  experiment  (in  progress)  is  a repetition  of  the  previous 
ora.  Bight  out  of  12  controls  have  died  with  liver  necrosis  in  a period  of 
3EJ-77  days.  The  germ- free  animals  lived  91  and  li*5  days  and  had  no  liver 
necrosis,  Cno  animal  died  at  91  days  after  a blood  sample  was  taken  from 
the  tail  and  on  necropsy  was  found  to  have  a stomach  hemorrhage.  The  other 
rat  shovred  no  pathology  when  the  experiment  was  terminated  at  lljl  days. 

In  the  hemolysis  teat  developed  by  Gyorgy  and  Rose,  blood  colls 
from  rats  deficient  in  vitamin  E were  found  to  hemolyze  readily  in  the 
presence  of  dial  uric  acid.  The  germ-free  non-aupplerrented  rata  were  found 
to  have  negative  hemolysis  even  after  115  days  on  the  diet.  This  may  indi- 
cate a high  vitamin  E reserve;  however,  tL«  alterations  in  blood  clotting 
mechanism  were  at  least  partially  remdiod  by  supplementation  of  vitamin  E. 
Since  supplements  of  vitamin  E to  the  animals  cause  an  observaule  change  it 
i3  probable  that  non-supplarosnted  animals  did  not  have  full  stores  of 
vitamin  F. 


These  experiments  show  that  germ- free  rata  do  not  die  with  hemorr- 
hagic liver  nsorosis  within  the  time  during  vhioh  all  conventional  control 
rats  died  with  liver  necrosis  when  fed  the  sons  autooleved  necrcgenin  dint. 

Project  No.  5 - The  Role  of  Ascorbic  Acid  (or  Antibiotics)  Replacing  the 
Rat^  Requirement  for  Pantothenic  Add.  (tfith  Dr.  F.  Daft  and  Dr.  E. 
Hawk  of  the  Institute  for  Arthritio  and  Metabolic  Diseases  at  NIH) 

Refer  to  Section  III  - Biochemistry  and  Nutrition. 
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I.  Administrative  Section 

The  status  personnel  employed  on  the  Task  Order,  alterations 
of  physical  plant,  publications,  contract  status,  and  equipment  needs 
are  disousaed. 

IT,  Oara-Pree  Life  Production  Seotlon 

Changes  in  apparatus  and  techniques  are  listed.  A report 
is  given  on  the  production  of  gene-free  animals  during  1952. 

III.  Biochemistry  and  Nutrition  Seotlon 

The  biochemical  survey  has  indicated  very  few  major  differences 
between  gem-free  and  conventional  chickens.  Although  the  survey  of 
the  rat  is  "in  progress"  the  general  pattern  appears  to  be  similar. 

Several  diets  have  been  used  in  attempts  to  obtain  a good 
sterilised  diet  for  maintaining  a stock  colory  of  germ-free  rats.  The 
synthetic  diets  work  veil  before  and  after  sterilisation.  There  is  still 
room  for  improvement  in  the  practical  diets.  Oem-free  chicks  appear 
to  have  the  earns  qualitative  vitamin  requirement  as  the  conventional 
chick.  The  work  on  the  effect  of  feeding  antibiotics  is  still 


The  work  of  the  diet  kitchen  appears  to  be  rapidly  increasing 
both  in  types  of  diets  and  quantity  of  diet  produced. 

The  work  in  five  collaborative  projects  has  progressed 
satisfactorily, 

17,  Bacteriology  and  Serologr  Section 

The  Baeteriologr  Laboratory  ran  storility  testing  on  all 
animal 8 raised  in  germ-free  type  apparatus  as  a servioe  to  the  various 
projects  at  LOBUND. 

Preliminary  work  to  determine  the  approximate  time  at  which 
post-mortem  invasion  takes  place  into  the  peritoneal  cavity  of  the 
conventional  non-X-rayed  albino  rat  showed  that  generally,  the 
peritoneal  cavity  will  test  sterile  up  to  10  hours  after  death.  The 
Incidence  of  positive  peritoneal  cavity  cultures  increases  after  10 
hours  post  mortem  but  a negative  test  was  still  observed  at  18,75 
hours  after  death. 

A pilot  experiment  on  the  ability  of  bacteria  and  bacterial 
products  to  penetrate  the  wall  of  an  isolated  intestinal  loop  in  a 
germ-free  and  conventional  rat  was  run.  No  data  are  submitted  at  this 
writing. 
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In  tho  dantaloaries  project,  four  germ-frae  rats  failed  to 
produco  carious  molar  legions  after  150  days  on  a diet  which  In 
convantional  animals  produces  a high  caries  incidence.  Four  rate 
harboring  only  one  single  strain  of  baoteria,  namely  Lactobacillus  #U65, 
also  failed  to  develop  .gross  carious  molar  lesions.  Thair  counterparts^ 
four  rats  brought  into  the  conventional  animals  reem  environment,  all 
developed  caries  after  150  days  on  the  same  diet.  Bacterial  counts 
made  from  oral  swabbing  taken  from  the  mouth  of  the  latter  two  animal 
groups  showed  the  average  total  count  of  bacteria  per  gram  oral  sample 
to  be  >1000  times  greater  in  tha  conventional  rat  an  compared  to  the 
average  count  taken  from  the  mono-contaminated  group.  Similar  studies  are 
now  underway  using  Streptococcus  llquefaclena  as  a possible  etiological 
agent  in  dental  caries. 

Quantlative  counts  ware  made  on  the  contents  of  higher  and  lower 
gastro-intestinal  segments  of  rats  harboring  only  single  strains  of 
bacteria,  Lactobacillus  monoflora  rats  showed  a considerable  increase  in 
numbers  of  organisms  per  gram  contents  in  the  lower  segments.  This  increase 
in  numbers  from  higher  to  lower  segments  was  not  nearly  so  marked  in  the 
Bacillus  carous  monoflora  group,  The  count  in  the  oeoum  and  colon  of  the 
Bacillus  cereus  group  was  considerably  lover  than  counts  from  the  same 
intestinal"  segments  in  the  Lactobacillus  monoflora  group  and  in  the  conven- 
tional (polyflora)  group. 

Tha  Universal  Serologic  Reaction  applied  to  germ-free  and 
conventional  chicks  showed} 
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Older  chioks  do  react. 

Oerm-freo  ehicks  tend  to  react  less  in  the  0 and  0.15$ 
NaCl  titrations  than  do  convsntionbl  chicks. 


Oorm-f?»A  chicks  generally  tend  to  react  somewhat  less 
over  the  entire  NaCl  concentration  range  from  0 to  2.1$ 
than  do  conventional  chicks, 

^oint  3 above  represents  only  a trend,  since  aberrant  results 
negate  a distinct  qualitative  difference  between  the  germ-free 
and  conventional  groups. 


Experiments  to  determine  antibody  response  to  parenteral ly  injected 
antigens  in  germ-free  and  conventional  chickens  are  currently  underway, 

V.  Physiology  and  Pathology  Section 

1.  Intestinal  absorption  ar.d  seoretion,  as  well  as  intestinal 
bacterial  penetration  were  studied  in  germ-free,  conventional  and  control - 
contaminated  rats. 


2a  Leukocyte  concentrations  were  determined  in  the  venous  blood 
of  various  organs  together  with  arterial  leukocytic  level  in  the  same 
animal  material. 


3.  Intestinal  fat  absorption  was  studied  in  cesarean-bom  baby 
rats  during  the  first  hours  of  life. 

U.  Collaborative  projects  (NIH  amebiasis  and  AEC)  are  summarised 
in  special  reports, 

5.  Observations  were  made  in  autopsied  germ-free  animals  lost  from 
the  MKIKH  colory. 


6.  Efforts  wars  made  to  initiate  a disease-free  conventional 
rat  colony. 

VI.  Virology  Section 

Summaries  have  been  presented  covering  nice  projects 
currently  under  investigation,  including  studies  on  lymphomatosis 
virus,  Thaller's  encephalomyelitis  virus,  human  infectious  hepatitis 
virus,  virus-microbe  associations,  latent  viruses,  symbiotic  viruses, 
a neurogenic  disease  of  0?  chicks,  e long  condition  in  OF  rets,  and 
filtrate  passage  of  reethylcholanthrene-lndvaed  tunore. 

VII.  Collaborative  Projects  Section 

The  five  major  oolloborative  projects  now  being  investigated 
under  this  Task  Order  are  listed  and  progress  reports  are  inoluded  or 
referred  to  in  other  sections. 
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A special  report  "Study  on  Comparative  Effects  of  Total  Body 
Radiation  in  LOBUND  Albino  Rats  - Oem-Free  and  Conventional  IT" . 
is  included. 


»■¥ 


STUD?  ON  COMPARATIVE  EFFECTS  OF  TOTAL  BODY  RADIATION  IN  LQBUND 
ALBINO  RATS  - GER’J-FREE  AND  CONVENTIONAL  - II. « 


I.  Introduction 
n . Methods  end  Materials 
1,  Animal  Material 

2«  Bacteriological  Urthods  of  Tatting  for  Sterility 
8.  Autopay,  Hematological  and  Hlatolegleal  Techniques 
4.  Irradiation  Data 

HI.  Reaultai  Oern-Free  and  Conventional  Rata  Exposed 
from  800  r to  1000  r, 

1,  Clinical  Observations 

2,  Haaatologioal  Observations 

3.  Autopsy  Protocols 

A,  Summaries  of  previously  reported  protocols 

B,  Resent  protocols 

4.  Histological  Reports 

A,  Previously  reported  lunaries 

B,  Recant  reports 

IV,  Addenda 

1.  A Study  on  tbs  Ef foots  of  Total  Body  Radiation  on 
Contaminated,  Previously  Qej>»-Free  Rats. 

A.  Streptococcus  group  - 800  r 

B.  C*ss9lytisus=llbe  group  - SCO  r 

C.  B,  oarsus  group  - 800  r 

D.  Uicrocoocus  ureas  group  - 2000  r 

2.  Exploratory  Experiments 

A,  The  effect  of  post-ir radiation  streptomycin 
treatment  on  gem-free  rats 
'B,  Conoeming  latent  and  symbiotic  viruses  in 
gem-free  animals 

C,  Post-mortem  bacterial  invasion  into  the 

peritoneal  cavity  of  the  conventional  Albino  rat 

3.  Minutes  of  the  LOBUND  - ABC  Advisory  Board  Meeting, 
December  17,  1981. 

7.  General  Summary 


« In  this  Report  the  word  "conventional*  designates  the  normal 
contaminated  animal,  vhils  "oontsminated"  characterise#  the 
previously  germ-free  animal  which  lives  in  conditions  of  con- 
trolled contamination. 


Z.  HTBODCCTTOH 


In  the  original  proposal  to  AEG,  20  April  1950  free  LOSUKD  Institute, 
the  objective  was  sot  forth  u,  "Os  on  of  gem- free  and  control  and  .Tala 
in  the  study  of  radiation  sickness*.  An  amendment  i Phase  2)  to  Contract 
N6-ori<»83,  Task  Order  3,  became  effective  1 July  1950.  It  is  under  this 
broad  objective  that  we  have  worked. 

IPom  the  start  of  the  work,  after  consultation  with  the  LOHJND  staff, 
it  was  decided  to  invite  a saall  group  of  experts  in  the  field  of  radiation 
sickness  as  consultants.  Accordingly,  lari t& ticca  were  issued  to  the  follow- 
lag i Dr.  Qeorge  LeHoy,  University  of  Chicago | Dr.  C.  Phillip  Miller,  Univer- 
sity of  Chicago)  Co  minder  Bugene  Cronkite,  IDS  Institute)  Dr.  Joe  Howland, 

Uni  varsity  of  Rochester)  Laf.  (Carles  Dunham,  AEC  and  Dr.  Roger  Reid,  ONE. 

These  invitations  were  graciously  accepted  and  this  group  has  not  only  advised 
but  participated  in  the  work.  * 

Within  the  fraasiurk  of  the  original  directive,  certain  steps  or 
phases  becaae  evident  which  required  a narrowing  pro  teg  of  the  original 
objective  without,  however,  osneelllng  it*  Thus,  on  Si*  October  1951  the 
1 mediate  objective  was  divided  into  three  phases i (A)  Studies  on  the 
nature  of  radiation  dissass  in  gera-ftua  animals)  (B)  Stadias  on  the 
nature  of  radiation  sickness  in  gem- free  aniaala  which  have  been  selectively 
ecntanlnatad  and  (C)  Stadias  tm  inhibitors  1a  phases  A and  B si wse.  On 
6 September  1551,  in  an  amwwtmt,  the  lanadlats  objactivs  was  stated  to  be 
sc  extension  of  Phase  1 to  Include  *fbs  study  of  the  cvslasti  OS  wf  ths  STvlS 
of  bacterial  infbetien  In  the  oofcossB  aad  pathogenesis  of  the  syndrome  of 
radiation  injuries".  The  proposal  of  9 May  1952  had  as  a stated  objective 
"to  determine  whether  tbs  garo-frat  condition  ass  any  effect  on  tbs  survival 
tins  of  total  body  I -irradiated  rats  and  to  dstermina  whether  controlled 
contamination  (mono-  or  di-oontaminatsd  animals)  has  any  effect  on  the  survi- 
val time  of  total  Z-irradiated  rats*.  It  oust  be  noted  that  it  took  one  year 
fbr  building  alteration,  setting  up  the  X-ray  ad  calibrating  It.  Thus,  the 
weak  reported  herein  has  bean  underway  less  than  two  years. 

Progress  Involving  the  use  of  germ-free  animals  and  techniques  is 
necessarily  slow  because  of  certain  limitations  due  tot  need  for  breeding 
and  rearing  animals  to  a certain  weight  (Ca.  250  grams)  which  roughly  covered 
a period  of  18-22  weeks  of  which  10-12)  weeks  covers  the  period  fro®  birth  to 
useful  weight)  the  length  of  time  from  set-up  to  termination  (approx.  75  days) 
of  an  experiment)  limited  outer  of  germ-free  unite  in  whioh  the  animals 
could  be  housed  during  experiment)  limited  number  of  germ-free  cages  set  aside 
for  breading  the  eoloryj  accidental  contamination  (an  always  and  ever  present 
factor  where  the  invasion  of  a single  microbe  spells  termination)  j and  finally 
the  small  number  of  animals  whioh  can  be  housed  In  a single  germ-free  unit. 
Nevertheless,  in  spits  of  this  we  have  managed  to  provide  38  germ- free  animals 
and  19  animals  reared  geru-ftus  and  so no-  or  di-oontfiaLnated.  Also  to  be 
considered  is  an  accident  due  to  failure  of  c building  temperature  control, 
which  in  November  1951  cost  os  the  entire  gsra-free  colony  due  to  an  excessive 
temperature  of  125®F. 

This  report  covers  the  period  between  De center  1951  to  December  1952 
end  for  purposes  of  discussion  Includes  an  overall  summary  of  the  work  com- 
pleted, 


The  experimentally  contwnlnstod  rata/noraally  to  forced  to  as  contami- 
nated (by  Intention  or  accident)  at  a designated  age  with  one  (aono-contaai- 
natad),  two  (di-eontsmifiatsd)  or  acre  (poly-contaminated)  strains  of  micro- 
organism.  It  mast  be  further  noted  that  onoe  a gwrp-Arcc  rat  beccaes  con- 
taminated and  is  used  eocperlaentally  tbe  specified  strains  of  nicroorganians 
and  no  others  sake  op  the  rat-siaroorganian  eospiax  during  the  experiment 
reported, 

TMs  study  had  to  be  necessarily  «ploratory  einoe  this  la  the 
first  tine  gera-fPso  animals  have  been  used  in  the  study  of  radiation  siok~ 
ness.  Thus,  it  has  been  neoeasazy  to  establish  a base  line  Area  which  to 
work  comparatively,  ve  feel  that  tbs  base  line  has  with  this  report  been 
indicated  and  la  now  ready  far  dissuasion. 

It  night  be  well  to  point  out  that  coeparlsone  between  ger»»i*ee  and 
conventionally  contaminated  animals  are  only  la  the  bread  sense  one  of  dif- 
ference between  the  grsaenoa  or  abeenoa  of  microbe*,  it  should  be  raaeaberod 
that  a gern-Aree  animal  has  never  had  experience  with  living  adcrobes,  where- 
as tbs  conventional  animal  spreads  this  experience  over  a period  between 
birth  and  tbs  termination  of  an  experiment,  Thai*  the  oowentioml  animal 
at  the  tins  It  la  need  fer  experimental  pctrpoees  has  been  conditioned  ty  this 
experience  and  oartaln  aya terns  have  bean  activated  which  are  not  fully  acti- 
vated in  tbe  germ-feea  animal  of  oaaperahle  arm.  Raw  w-h  difference  this 
makes  In  oosgparatlve  results  Is  difficult  to  assess  bat  mast  be  oonsl&ered. 
This  difference  might  bo  alleviated  to  seas  o*t#a»  if  two  conventional  animals 
were  used,  one  of  which  waa  freed  Ansa  all  microbial  oonta-d  nation  at  the 
time  of  the  experigsnt,  hot  this  has  act  been  possible  to  date. 


Ua  hm  imtlolpetid  by  eta*  studies  degsr^h*^g  ths  gars-feaa 
per  ae  tbe  need  fer  a"  comparative  base  line,  Zt  is  Aron  this  base  line  and 
wittln  the  framework  of  tbe  gar  a- Awe  state  as  it  exists  that  the  problem 
of  radiation  sickness  has  its  greatest  implications.  The  *tr*y  of  radiation 
sickness  in  a comparatively  pore  biological  system,  tmoongalioated  by  vicar- 
ious end  indiscriminate  microbial  experience,  should  be  first  aoooqpUsbad 
in  sxy  program  seeking  to  evaluate  the  role  of  adoroorgaaleas  or  tbe  exact 
progress  of  tbe  syndroms. 


In  these  studies,  time  has  narrowed  the  directive  given  originally  to 
that  of  comparisons  between  the  survival  time  of  gera-Awe  and  conventionally 
contaminated  controls  from  tbe  same  strain  of  animals,  maintained  on  the 
seme  diets  and  irradiated  in  an  equivalent  manner.  A difference  In  survival 
within  the  range  of  dosage  selected  is  indicated.  Whether  this  difference 
is  doe  to  the  total  ehseaoe  of  and  experience  with  microbes  on  one  hand,  or 
the  flora  as  it  exists  in  these  conventional  controls,  cannot  be  said  with 
certainly.  For  exsaple,  what  would  be  the  situation  in  a challenge  experi- 
ment with  low  grade  pathogens  in  the  conventional  or  what  would  alter 

the  survival  time  In  germ-free  animals? 

This  report  lnolodts  a archer  of  axploratoiy  studies  which  were  set 
up  in  keeping  with  later  directives.  This  approach  should  be  expanded  and 
the  attention  of  tbe  ooamittee  is  directed  to  this  point.  Indicative  here 
are  studies  Involving  animals  other  than  rats*  Ths  rat  is  at  best  a less 
desirable  anljal  with  respect  to  baoterial  Invasion  and  antibody  formation. 
For  instanoe,  the  failure  to  detect  baoteraaia,  show  post-eertea  invasion* 
lack  of  protect  ion  by  antibiotics  (aureoayein,  poly  gy  kin,  terraayoln,  pani- 
cillin),  otc.  The  nature  of  tbs  rat  species  may  mil  account  fer  the  dif- 
ferences observed  between  the  rat  and  mouse.  On  ths  other  hand,  tbe  syndrome 


in  th/e  rat  is  not  markedly  different  than  that  in  other  animals*  and  if 
microbial  invasion  plays  a lass  important  role  in  the  rat*  the  rat  still  is  a 
valuable  animal  in  which  to  study  the  systemic  syndrome  * 
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IX.  METHODS  AND  UATEPTALS 


1,  Aniigol  Ngtarlnl 

Animr.l  material  consisted  of  22  gene-free  and  21  oon^ontional 
rets,  Two  of  the  germ-free  animals  ware  1st  generation  germ-frot 
(iiP.,  Caesarian-born,  band-fed  through  weaning)  while  the  others  were 
3rd,,  4th,  and  5th  feneration  f/era-frea.  All  animals  wgto  roarod  from 
weaning  on  a steam-sterilised,  semi-synthetic  diet.  Teblc  I shows  the 
composition  of  the  diot. 


TABLE  I. 

Composition  of  Dist  I.-128 


CONST!? ‘HUNTS 

AMOUNTS 

casein  (LabcoJ 

20  g 

rice  (polished)* ** 

63  g 

Salts  11  (F  free) 

3 3 

"Crieoo"  • * 

3 g 

oellophano  spangles  (DuPont) 

3 g 

Vitamin  A 

800  ID 

Vitamin  C 

200  mg 

Yit r 

■ A*  <■>  > • 

iLAJ  4,  V 

Vitamin  E 

50  mg 

Vitamin  K 

10  mg 

tbiaain  C! 

6 Eg 

riboflavin 

3 mg 

pyridoxin  HCI 

2 mg 

Cs-pontothenata 

30  mg 

niootinaaida 

5 mg 

oholine  Cl 

200  mg 

inositol 

100  ng 

p-aoinobenzoic  acid 

5 leg 

biotin 

0,1  mg 

folic  aoid 

1,0  mg 

nicotinic  aoid 

6 mg 

B-pyraoin  Cl 

1 mg 

pyridoxamina  Cl 

0„4  mg 

yeast  extract  (Difeo)  2 g 

whole  liver  powder  (Armour)  2 g 

com  oil  (liasola)  i„s  g 

com  starch  0,5  g 


* particle  size  between  15  and  60  neah 

**  This  hydrogennt ocl  vegetable  oil  is  a product  of  the  Prooter 
and  Gamble  Co,  of  Cincinnati,  Ohio. 


2 ,,  Be-otorloIogJ c nl  Mothnds'of  Teoting  for  Sterility . 

Sterility  tcsto  were  run  on  & variety  of  samples  talc  on  from 
the  animal  itself  and  from  various,  substances  and  surfaces  within  tho 
cose.  Kach  somple  was  taken  on  & rtarile  cotton  swab  an d submitted 
to  the  boctoriologioal  routine  either  inside  the  cage  itself  or 
brought  out  to  the  leboratory  for  Bora  detailed  observation.. 

The  samples  were  taken  froa  the  following  sources: 

' (1)  faces  and  urine 

(2)  liquid  and  solid  food 

(3)  drinking  water  and  water  Meed  to  wash  and 
olefin  equipment 

(4)  swabbingt  from  mouth,  anus,  and  other  orifices 

(B)  swabbings  from  fur  and  skin  surfaces 

(6)  swabbings  from  interior  cage  surfaces  such  as 

walls,  air  inlet  and  outlet,  gaskets  and  surfaces 
of  tho  rubber  gloves  and  cage  equipment 

For  direct  miorosoopio  examination,  wet  mounts  were  prepared 
and  observed  for  the  presence  of  bacterial,  fungal  and  protozoan  forms. 
Smear  preparations  were  alao  made,  atained  by  the  Gram  tedhnique  end 
observed  miorosooplcally. 

Samples  were  cultured  on  two  main  type*  s?  media:  (l)  brain- 

heart  infusion  agar  enriched  with  it  sterile  defibrinated  normal  horse 
blood  and  (2)  fluid  thloglyooilatA  aediuss^*  Multiple  swabbings 
taken  from  each  sample  source  previously  listed,  to  that  replicate  num- 
ber* of  plates  of  solid  media  and  tubas  of  liquid  media  could  be 
inoculated  with  eaoh  sample  louree  to  be  tested. 

Petri  plates  were  prepared  aerobically  and  anaerobically  and 
incubated  at  various  tonperaturesj  room  temperature  (approximately 
25°  0.),  37°  G and  5B°  C. 

Fluid  thioglyoollate  tubes  provided  a gradation  of  oxidation- 
reduction  potential  and  wore  inoubated  at  the  same  three  above 
mentioned  temperatures. 

All  oulturoa  were  observed  perlodio&lly  up  to  two  weeks  for 
appearance  of  growth.  Blood  agar  plates  were  examined  under  90  X 
magnification  and  Gran  stained  preparations  wsre  made  from  thioglyoollate 
tubes  before  discarding* 

Th8  data  presented  for  the  gsrn-freo  rats  represents  results 
obtained  from  animals  showing  no  evidence  of  viable  miorebial 
associates  according  to  the  test  methods  anployed. 

The  aterility  testing  procedures  do  not  answer  the  difficult 
question  of  whether  the  animals  were  also  virus-free.  However,  sinco 
virus  deteotlon  depends  mainly  on  an  outward  manifestation  of  disease 
or  pathologioal  prooeas,  there  was  no  reason  to  believe  that  the  germ-free 
groups  harbored  any  aotive  virus. 

V’f'te  solid  medium  was  Bacto-Brain-Heart  Infusion  with  1.5#  agar  added, 
from  the  Dlfce  Laboratories,  Inc.,  Detroit,  Michigan,  whereae  the  fluid 
thioglyoollate  medium  was  from  the  Baltimore  Biological  Laboratory,  Ino . 
Baltimore,  Maryland.  6 


Those  «■/ or  a urur.odif  iod  from  those  reported  to  the  LCBIf.'h  ■ '.hi; 
Adyhiorr  Poe.nl  mooting  on  Eeoeuher  17,  1951. 

lived  let  ion  Data 

The  ttnlmolo  were  all  oxnosed  to  total  body  x-irradlntion  with  a 
Pickor  260  KVP  thornpeutio  unit.  The  phyoiool  feetore  cere:  T.fi.D.,, 

00  on;  ?.5  ma;  250  K7P  at  15  r/minute  measured  in  air  and  administered 
in  n ainglo  exposure.  A filter  of  0.25  tam.  Sn,  0.4  na:  Cu,  and  1 run 
AI.  was  usod  at  the  master  cone,  and  after  1 saving  this  filter  the  boom 
wee  pro j noted  through  an  aluminum  port  1 mm  thick.  The  ruts  core 
individually  restrained  in  ennui  or  cylinders  of  aluminum  which  wsro  about 
J aw  thick.  The  auma  cylinders  ware  used  for  both  conventional  end  germ 
fr no  rats- 


m.  IttSULTS 


1.  CljhiioBX  Obgarvatlons 

Gorn-free  nr.d  conventional  rats  at  all  radiation  levels  continued 
to  eat  and  take  water  itranediataly  after  and  for  at  least  48  hours  following 
exposure.  Those  rats  appeared  to  become  enorootlc  only  terminally  and 
this  was  observed  to  occur  ooncomitantly  with  the  onset  of  diarrhea  in  all 
conventional  rate  while  positive  evidence  of  diarrhea  was  noted  in  but  ono 
germ-free  rat  exposed  to  more  than  400  roentgens. 

In  general  it  may  be  said  that  the  conventional  rats  were  in  a 
moribund  etate  over  longer  periods  of  time  than  were  the  germ-free  rataj 
this  difference  wee  particularly  noticeable  in  the  animals  exposed  to 
1000  r.  The  germ-free  rate  would  weaken  end  die  within  a period  of  5 
hours  while  the  oonventloril  rate  lay  in  a profound  shock-like  etate 
for  as  long  as  24  hours  bsfors  dying. 

Weight  changes  for  both  groups  are  shown  in  the  accompanying 
ourves  (Fig.  l) . 

Germ-free  rats  whloh  ware  exposed  to  more  than  400  roentgens  showed 
many  ecohymotio  areas  visible  from  the  surfaoe  of  the  skint  this  type  of 
lesion  was  not  observed  in  aonvantional  animals  ae^®  rui  ■ prMUJSfibly 
because  the  survival  time  of  these  animals  was  considerably  shorter  than 
that  of  the  gorn^frcs  rats.  In  addition,  oonventiofiaT  rats  exposed  to 
400  roerrtgena  and  more  usually  showed  bloody,  enorusted  deposits  about 
their  eyes  and  nostrils  from  about  84  hours  post- irradiation  until  they 
died;  the  germ-free  counterparts  of  these  rats  usually  did  not  show 
these  anoruatatioiis>„ .One  1000  r-gewa-free  animal  and  one  700  r K«rm-free 
animal  were  noted  to  have  enorusted  nostrils  terminally,  however,  this 
msteriol  seemed  more  serous  than  hemorrhagic  in  origin. 

Inrtra-ooular  opaoities  occurred  la  both  groups  of  animaLs  to  the  same 
extent  and  these  oould  not  be  correlated  to  the  radiation  dose„ 

While  the  number  of  gem-free  animals  thus  far  irradiated  is 
insufficient  to  fix  precisely  the  LD  60/30  days,  our  data  indicate  it  to 
lie  between  600  r and  700  r for  germ-free  animals.  Similarly  the  data 
indicate  the.t  the  LD  50/30  days  lies  between  300  r and  400  r for  conven- 
tional animals  reared  under  suitable  oorrtrol  conditions.  In  lieu  of  a 
survival-dose  ourve  we  submit  dstailed  survival  data  (Fig.  2 and  3, 

Table  H)  whioh  compares  the  survival  time  of  total  body  x-irradiated 
germ-free  rata  with  the  survival  time  of  similarly  exposed  conventional 
animals.  These  data  demonstrate  that  at  severe  radiation  levels  (in  the 
range  400  r to  1000  r)  germ-free  rats  survive  twlos  as  long  as  similarly 
irradiated  conventional  animals. 


TABLE  n 


meprm — " 

rnmnrnrrmm 

No . 

Hats  Exposed  Dose 

survival 

Ho.  Dsts  svposed 

Doss  survival 

(Rosrrt- 

Says 

(Roerrt- 

Days 

«en») 

gens) 

1001 

12/8/82 

1000 

8 

1003 

12/23/82 

1000 

4 

1002 

12/8/82 

1000 

8 

1004 

12/23/82 

1000 

8 

1033 

4/16/52 

1000 

10 

1038 

4/16/82 

1000 

6 

1034 

4/16/52 

1000 

9 

1036 

4/16/82 

1000 

4 

614* 

8/27/81 

800 

22 

800 fe> 

9A7/B1 

800 

Bo8 

817 

818 

1/10/83 

1/10/82 

800 

800 

10 

12 

819 

830 

1A0A8 

1A0/82 

800 

800 

7 

6 

833 

4/16/82 

600 

14 

837 

4/18  A3 

800 

.4 

834 

4/16/82 

800 

12 

838 

4/18  A3 

800 

8 

839 

4/16/82 

800 

10 

839 

4/16/52 

800 

7 

836 

4/ia/M 

800 

11 

840 

6/16/52 

800 

4 

701 

12/3/82 

700 

13 

703 

12/22/52 

700 

7 

702 

12/8/82 

700 

16 

704 

12/22/52 

700 

6 

617 

1/10/82 

600 

>62 

618 

1/10/52 

600 

18 

618 

1/10/82 

600 

17 

639 

6/16/52 

600 

11 

633 

4/18/82 

600 

>62 

636 

4/16/82 

600 

13 

«u 

wy»vy  «r» 

AAA 

anrw 

mm 

*9 

- 

401 

12/8/82 

400 

~*W 

403 

12/23/82 

400  >28 

402 

12/8/82 

400 

>40 

404 

12/23/82 

400 

18 

313* 

8/27/81 

300 

>30 

300(6)* 

9A7/B1 

300  >60 

S3 

A/1A 

*r  — f 

KC 

4 W 
A » 

ww 

A & jB  a 

•tflO/O* 

300 

lb 

334 

4/18/M 

300 

>62 

336 

4A6/B2 

300  >62 

Average  Survival  Tiaes 

Average  Survival  Tiaes 

1000  r — 

8.8  Days 

1000  r 

— 4.8  Days 

800  r — 

13  Dtys 

800  r 

6.4  Days 

700  r ••• 

14.5  Days 

700  r 

— 6.8  Pays 

600  r — 

>30  Days 

600  r 

•*—  14  Days 

400  r — 

>30  Days 

400  r 

— *20  Days 

300  r — 

>30  Days 

300  r 

— ''3D  Days 

• Rats  #313  and  #814  vers  1st  gsseration  gsrn-free  vhils  others  hers 
Reported  vere  3rd,  4th,  and  5th  generation  gern-fres. 


There  vere  6 conventional  oontrols  in  each  of  thesa  groups.  At  the 
level  of  SCO  r the  individual  surviving  tiaes  vsret  11,  11,  9,  9,  9,  and  4 days. 
All  300  r conventional  rats  irradiated  at  the  saae  ttae  survived  for  at  least 
30  days. 


2»  HgiaatoloKioal  Observations 

According  to  the  LOBCKD-ABG  Advisory  Board  reoogaandatlona,  no 
haasatology  waa  taken  in  the  rBoent  raa«  In  order  to  eranrariae  prarioca 
reaulta,  fbur  RBG  and  WBC  oarvaa  art  given  in  tfeia  report  presenting  four 
rata,  gera-free  and  oorreantionala,  Irradiated  at  300  t and  800  r (figs-* 
k,  5,  o,  7). 

Legend i 


RBG  ■ Rad  blood  ooontt 
WBC  « 'White  blood  oosBt 
OBC  * Hat  ore  granalocytee 
LBC  • Lynpbeaytea 
J080  • Imbue  granalocqrfeaa 

(ill  valuaa  an  preaanted  In  absolute  flgurea*) 
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SftC-ri  juiced 
(titnHiti) 


3a  Autopay  Protoeola 

A.  Summaries  of  Previously  Rape rt ad  Protocols 

With  tho  eaoeptlon  of  ret  #814  garm»fre#  which  died  abruptly  the 
32nd  peat-irradiation  (800  r)  day  with  as  overwhelming  pulmonary  adama 
(a  Tbits,  frothy,  free  flowing  liquid  completely  filling  the  trachea), 
the  800  r ixnlaala,  both  gars**  free  and  oonvantional  uniformly  ahoved 
occasional  J.ntra-eoular  opaeitiea  and  a tendanoy  towards  epilation, 
with  many  ecohymotie  areas  in  the  subcutaneous  tiaauesi  markedly 
atrophio  thyai  and  hyp  arsed  o lunge  with  saro-saagul  cue  exudates  in  tha 
pleural  oavitias)  yellowish  brown  1 Ivors  and  severely  hemorrhagic 
pancreas  ee  (not  obvious  in  ^814) » many  pataohiM  and  are  a Iona  in  the 
glandular  portions  of  tbs  stenaoba  and  occasional  pin-point  hsmorrhagee 
along  the  serosal  surf too  of  the  intestinal  and  bssmrrbagic  lymph-nodes 
were  observed  in  both  thoraeio  add  peritoneal  oavitias,  Zn  ecnoluaion, 
tbs  overall  picture  seen  in  both  group*  was  the  tone  in  kind,  differing 
in  degree  in  that  the  conditions  aeon  in  the  oonvantional  animals  vara 
considerably  intensified  in  tha  germ-frae  animal. 

Th*  300  r rata  vara  saorifload  after  80  days,  and  except  for  a 
tendency  towards  hyperaado  lungs,  atrophied  tby&i  and  occasional  cataracts 
(rat  #313,  germ-free,  had  cataract#  in  both  ayes),  that*  animals  shoved  no 
maeroaoopioally  visible  abnormalities, 

8.  Recest  Protcools 

Four  additional  autopsy  protoeols  of  raesntly  irradiated  rate  are 
submitted! 

&3H10-2A-#1008  * 

Perm-Tree.  Irradiated  8 Decoder  1888  (1000  r) 

Clad  13  Deo  amber  1982-f  sight  188  pa, 

Thera  ware  intra-ocular  opacities  in  both  eyas  and  the  animal'  e hair 
was  rather  easily  pulled  out,  There  was  evidence  ef  an  exudate  about  tho 
animal '•  mat  rile  and  eyes. 

The  subcutaneous  tissues  show  many  eechysotlo  areas. 

The  chest  contained  about  0,6  ml  of  a sere-eanguinous  exudate.  The 
lunge  ware  extremely  hyperemia  vlth  ooeasioail  very  dark  redditb-brovn 
areas  suggesting  recant  lnfarets.  The  pericardium  contained  what  vae 
considered  a slightly  excessive  volume  of  perloardlal  fluid  vhioh  vae  pale 
raddiah-brovn  in  color,  Tha  surface  of  tha  myocardium  seamed  roughened 
though  it  glistened. 

The  liver  vae  of  • strikingly  pallid  brovnish-yellov  color.  The 
stomach  diovsd  many  petechias  on  the  serosal  surface  while  the  rsuooaal 
surface  at  the  margin  of  tha  glandular  portion  of  the  stomach  ahoved 
several  blister-like  bullae  vhioh  on  sectioning  appeared  to  be  filled 
with  blood  elots.  The  intestine  appeared  normal  grossly  but  did  not 
contain  any  chyme,  nor  did  the  eolon  contain  fecal  material.  The  pancreas, 
mesentery,  and  metooolen  were  profoundly  hsmorrbagio,  The  spleen  was 
flabby  and  brovnieh-red  in  color. 


Tho  lymph-no dea  of  the  ohest  and  abdomen  were  hemorrhagic. 

Both  adrenal  glands  seemed  edmatous  while  the  right  adrenal  showed 
several  eortioal  pin-point  hemorrhages. 

The  testes  were  flabby  and  extrsmaly  haaorrhagle. 

The  brain  was  normal. 


85H10-g3-6I0€8<f 

Conventional  Irradiated  25  Deeeobsr  1981 
Died  87  December  1981  - 9 sight  188  grans 


The  animal's  hair  was  not  particularly  eaey  to  pull  cut.  There  were 
snny  reddish-purple  spots  visible  through  the  skin,  and  these  when  the 
skin  was  opened  were  seen  to  be  rather  large  {about  1 sq.  cm.)  heacrrbeglc 

areas. 

There  was  an  Intra-ooulsr^padity  ia  on*  eye  while  the  other  appeared 
normally  colored  but  had  several  fine,  bloody  streaks  which  sesaed  to  bo 
floating  is  tbs  ays.  There  was  a red  erusty  deposit  about  both  eyes 
and  the  nose. 

The  thymus  gland  wme  somewhat  atrophied.  The  lungs  ware  eevewly 
hypsrsslc  throughout  the  parehdttyma  with  not io sable  areas  of  hepatisatios 
around  the  free  margin*. 

The  liver  showed  many  very  yellowish-brown  spots  throughout 
parenchyma,  although  the  liver  as  a whole  was  set  nearly  so  yellow  ar  that 
of  rat  #1002.  The  rtooaeh  shewed  msay  peteehiae  and  the  panoreee  and  meeen- 
tery  were  markedly  bloody  in  appearaae®. 

The  adrenal  glands  were  essentially  normal. 

The  kidneys  showed  so  outstanding  changes.  Tbs  tsrtes  wore  of  a bluish 
color  and  profoundly  soft.  Ths  lymph-nodes  wherever  visible  were  heavily 
engorged  with  blood, 

The  peritoneal  abdominal  fat  shoved  many  areas  of  ssvere  fat  nserosls. 
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B3Hl-aA.708tf 

rferm-l 'lrte",  Irradiated  8 December  1982  (700  r) 

Died  21  Deoeaber  1982  - Weight  129  gme. 

A corneal  opaoity  was  In  tbe  left  eye,  but  It  vaa  felt  that  this 
might  have  been  a post-mortem  change  In  thrt  the  eye  seemed  much  sore 
dry  than  the  right  member.  No  ecehymotie  areas  were  visible  through  the 
skin  and  the  hair  vaa  very  easily  brushed  from  the  animal. 

There  were  several  brovnleh-blask  and  several  reddish-brown  areas  on 
the  surface  of  the  lunge.  These  gave  tbe  lspr'waion  of  representing 
both  reoent  and  old  infarote.  The  heart  seas^u  rather  hemorrhagic  and 
slightly  roughened.  The  liver  was  very  pale  and  its  surface  seemed  nuoh 
more  sponge-like  in  texture  than  was  seen  in  any  other  of  the  animals. 


J^JjLJJUd 


InV?!0?®?  •?°T#<5  eoohyaotio  area*.  A noteworthy  finding 

nJ  eti*  ^ thi8  ,aries  WQB  thBt  there  vera 

»;?  s1,^  s,,“:rT,rT  w tiw  »-— • Th*  ’*»*  - 


83H10C-a-#70S/ 
irradiated  23_t>eoanbar  19B2 


-‘*708™?+  protocol  li  eaaentially  like  that  of  B3H1.2A 

^ frcs=  11  iB  *hBt  thia  anlaal'a  lunga  vara  nuoh  more 

tFJES?  d *Jh®  p8nor*M  *PP»w«5  to  ba  a aingla  vide  apread  blood  olot. 
In  addition,  there  vara  reddiah-brovn  encruetatione  about  the  area  and  noee 
and  evidence  that  the  aniaal  euffered  from  a aware  diarrhea! 


Histological  Reports 

A„  Previously  Reported  Susmarlea 

(a)  NIH  55789  LOBUND  B8L0BS-3  #313 

Qerm-freo  300  r 

The  haaorrhagos  in  lung,  adrenal,  lymph  nodes,  and  the  large 
amount  of  hemosiderin  in  the  spleen  are  probably  due  to  the  radiation 
injury*  The  significance  of  other  ehangee  cannot  be  evaluated  in  the 
absence  of  ncn-irradiated  germ-free,  oontrol  animals.  (Normal 
amount  of  erythrcooiesis  In  apleenT  Cellularity  of  bone  marrow? 

Normal  aine  and  structure  of  lymph  nodes?). 

The  kidney  lesions  are  not  considered  due  to  radiation  injury, 
since  similarjjhanges  (except  for  the  globular  inclusions  in  epithelial 
cells)  were  absent  from  the  irradirtud  germ-free  animal  given  800  r, 
and  because  experience  on  non-germ-free  animals  indicates  a relatively 
High  degree  of  resistance  of  the  kidney  to  radiation. 

(Cronkite  and  Dreoher) 


The  sections  shewed  no  leaione  which  could  be  attributed 
to  irradiation.  The  lymphoid  tissue  of  the  intestinal  tract 

ond-  lui^-wss-rsdussd-ir.-s5w«3t,— Bwlerir,  there  was  active 

lymphopolases  on  the  spleen  and  lymph  nodes. 

(Rowland) 

(b)  mil  55790  LOBUND  53L032-3  tfZ  14 

Oerm-free  800r 

Although  the  bone  marrow  from  the  femur  was  unfortunately  not 
present  in  the  sections  of  tbs  femoral  bone,  the  appearance  of  the 
spleen  with  extensive  deposition  of  hemosiderin  strongly  suggests 
that  bone  marrow  regneration  was  minimal.  (As  a rule  hemosiderin 
disappears  from  the  spleen  when  bone  marrow  rsgmsration  gets  under- 
way). Moreover,  in  the  spleen  itself  arythropoiseis  is  rathar  slight 
and  most  of  the  regeneration  is  still  in  the  stage  of  stem  oells„  It 
therefore  appears  likely  that  lack  of  bone  marrow  regeneration  waB  respon 
Bible  for  a severe  anemia,  resulting  is  ex tensive  fatty  infiltration 
of  heart  and  liver,  and  that  the  aneaio  anoxia  was  responsible  for  the 
edema  of  the  lung.  The  nature  of  the  abnormality  of  the  periportal 
liver  cells  (inoraased  size  of  nuclei  and  homogeneity  of  cytoplasm) 
is  not  alear. 

(Cronkite  and  Brecher) 

The  spleen  was  devoid  of  lymphoid  tissue  except  for  a few 
cells  about  the  arterioles  whioh  showed  an  oooasional  mltotlo 
figure.  The  lymph  node  was  congested  and  contained  pigmented 
phagocytes;  there  were  a few  lymphocytes  in  the  cortex  but  no 
follicles.  The  mucosa  of  the  gastro-intertinal  traot,  except 
for  post-mortem  autolyeis,  appeared  normal. 


(Bowlsr.d) 


(c)  NTH  55791,  55752  LQBUNTC  53L0H2-3  7/807  H 012 

Conventional  » 800  r 

(807)  Bronohieotesis  with  nononuelear  inflacmatory  reaction. 
Hemorrhage,  erythrophagocytosi#  and  pigment  deposition  in  lymph 
nodes}  no  regeneration  of  lymph  follielss.  Incompletely  regenerated 
thymus.  Kxtenelve  hemosiderosis  and  virtually  no  regeneration  of 
follicles  in  the  spleen. 

(812)  Similar  to  807.  Only  some  diffused  regeneration  of 
lymphoid  elements  in  the  lymph  nodes.  Several  neteohiae  in  mueosa 
of  8tomaoh.'  Largely  laoking  aperoatogoniaj  no  mitoses  in  spermato- 
cytes. 

(Cronkits  and  Breoher) 

The  spleen  of  rat  807  oontalned  only  a few  lymphocytes  about 
the  arterioles.  There  were  a msaber  of  lymphocytes  in  the  lymph 
nodes  but  no  active  nodules  vers  seen.  One  node  waa  congested  and 
a number  of  pigmented  phagocytes  were  present.  The  thymus  was 
cellular  ond  appeared  to  be  Involuting.  The  ovaries  contained  a 
number  of  active  follicles.  There  were  no  lesion#  of  tho  intestinal 
mucosa. 

In  general  the  lesions  of  rat  812  were  much  the  same  as  in  No, 
55791.  The  seminiferous  tubules  of  this  rat  showed  active  speraato- 
gn"i*-»ers  marhodly  rsduoei  in  nuwier. 

(Howland) 

(d)  Oeneral  Consent 

All  3 animals  exposed  to  800  r (i  geno-fres,  2 oontrol)  show 
hemorrhages  into  lymph  nodes  and  elsewheree  All  3 animals  exhibit 
marked  splenic  hemosiderosis  and  little  or  no  evidence  of  regeneration 
of  splenic  hemopoiesis}  suoh  an  appsaranos  of  tbs  spleen  is  found 
only  when  bone  marrow  regeneration  ie  minimal  or  absent.  It  may 
therefore  be  inferred,  that  all  3 animals  had  little  or  no  regenera- 
tion of  hamopoieai'.t. 

The  encmia  in  the  germ-free  animal  exposed  to  800  rt,  as  judged 
from  the  extensive  fatty  infiltration  of  heart  and  liver  was  probably 
much  more  severe  than  in  the  oontrols.  A longer  survival  of  the 
garo-freo  animal  in  the  absenoe  of  bone  marrow  regeneration  would 
be  a possible  explanation. 

(Cronkite  and  Breoher) 

The  histologio  response  of  the  two  germ-free  rats  was 
approximately  what  one  would  erpeot  at  the  dosage  given}  namely^ 
recovery  by  the  30th  day  of  the  300  r animal  and  definite  radiation 
changes  in  the  animal  receiving  800  r. 

The  lesiona  in  the  controls  ere  oonfusing  and  are  not  in  accord 
with  the  usual  findings  at  a dosage  of  800  r.  The  depletion  of 
lymphoid  tissue  is  about  all  one  sees  to  indicate  that  the  animal 
received  irradiation.  The  absenoe  of  more  severe  lesions  of  the 
gonads  would  imply  that  these  organs  had  not  received  800  r. 

(Howland) 


S.  Recent  Reports 


# 


(a)  NTH  Pathology  No,  B0863  LC3UND  No.  B3  H 7-2 A #617 

Oarm-free  • 600  r 

Spleeni  The  Malpighian  follicles  are  well  developed  end  there  is 
'a  broad  zone  of  larger  lymphocytes  or  reticulum  cells . There 
arc  scattered  small  fool  of  erythropoiesie  in  the  pulp  and  there 
ia  an  approximately  normal  amount  of  hemosiderin  ill  macrophages 
of  the  red  pulp. 

Lymph  Nodes:  Both  aesenterio  and  mediastinal  lymph  nodes  show 

well  TovSToped  cortical  lymphoid  tissue  and  somewhat  nodular  arrange- 
ment but  without  the  formation  of  aotual  follicles  with  secondary 
centers.  There  is  an  abundant  amount  of  hemosiderin  in  macrophages 
of  the  medullary  portion  of  the  nodes.  This  is  mors  marked  in  the 
mediastinal  nodes  which  also  show  prominent  mast  cells  which  are 
not  seen  in  the  mesenterio  node. 

Femoral  Bone  Marrowi  The  hone  marrow  ie  eligbtly  hypoplartio,  hemo» 
poieiio  cells  occupying  approximately  7B  per  cent  of  the  available 
marrow  apace  in  the  epiphysis  but  only  about  60  per  oent  in  the  meta- 
physis  end  the  shaft,  the  remaining  specs  being  oocupied  by  fat  oslls 
vrythropoie8ls  is  approximately  equal  with  granulooytopoieeis  in 
extent,  and  megakaryocytes  are  quite  numerous, 

Testeei  In  the  majority  of  tubules  only  the  basement  membrane  is 
well'  preserved  and  the  lumine  are  filled  with  oosinophilio  material 
of  stringy  or  fibrillary  appearance  through  which  are  soattered 
round  or  oval  nuclei  of  somewhat  vesicular  appearance  often  with 
condensation  of  chromatin  in  the  form  of  a central  bar.  Presumably 
these  nuclei  represent  desquamated  Sertoli  cells.  A few  of  tho 
tubules  contain  a normal  layer  of  spermatogonia  and  spermatocytes 
but  no  epermatids  or  spermatozoa.  The  interstitial  cells  appesur 
normal  in  number  and  appeeranoe. 

Liver t Shows  fine  fat  droplet  and  oooaeional  confluent  fatty  in- 
filtration of  liver  cells  scattered  irregularly  throughout  the 
parenchyma.  There  is  no  fatty  infiltration  of  the  heart  muecla. 

Out  and  Kidney;  Section  of  gut  and  kidney  show  no  leeione. 


(b)  Pathology  No.  88B64  LOBUND  No.  S3  H 7-2A  #618 

, Oerm-free  **  600  r 

Spleen;  The  Malpighian  follicles  are  quite  inconspicuous.  Tho 
cells  forming  the  remnants  of  the  follicles  have  partly  pyknotio  and 
partly  vesicular  nuclei,  but  the  absence  of  phajooytosis  suggests 
that  some  of  these  changes  may  be  agonal  or  postmortem.  The  outer 
zone  of  larger  lymphocytes  or  reticulum  cells  is  completely  absent. 
The  red  pulp  shows  numerous  macrophages  laden  with  hematogenous 
pigment  and  absenoe  of  definite  myelopoiesis . There  are,  however,, 
several  nests  of  round  cells  aom®  of  which  are  dark  staining  nuclei 
somewhat  resembling  normoblasts  which  may  conceivably  represent  an 
attempt  at  erythropoiesie. 


Lymph  No  doc;  Tho  cortical  lymphoid  tissue  of  the  mesenteric) 

nodes  is  flattiined  to  a narrow  band  and  ths  medullary  corda  are 
collapsed.  The  dilated  peripheral  and  medullary  sinuses  are  filled 
partly  with  rad  cells  arid  partly  with  aeerophagea  containing  both 
erythrooytes  and  hemosiderin.  There  is  no  evidenoe  of  active 
lyaphoissis.  Ths  femoral  bone  marrow  is  almost  entirely  fatty. 

The  irterrtises  between  the  fat  oellt  contain  e fair  number  of  macro- 
phages laden  with  hematogenous  pigment  as  well  as  a small  number 
of  round  oells  with  a moderately  dense  nuoleus  and  an  ample  amount 
of  oytoplata.  These  oells  have  not  been  identified.  They  night 
oonoeivably  represent  erythroblarts  but  no  definite  evidenoe  of 
arythronoiesis  is  present.  Megakeryoeytei,  myelocytes,  and  norma- 
b'.arts  are  absent. 

Tsstesi  tiaay  tubules  oontain  spermatocytes,  spermatids  and  spemo 
Vozoa,  but  spermatogonia  are  almost  entirely  lacking  and  there  is  only 
a very  rare  mitosis  in  the  layer  of  apermatoeytea.  Uany  tubules  show 
more  advanced  ohanges  with  almost  complete  loss  of  spermato genie 
elements  and  only  remnants  of  degenerated  oalla  in  an  sosinophilio 
matrix. 

Liver:  There  ia  fatty  infiltration  of  virtually  all  liver  oells  except 
for  "a  narrow  sons  around  the  portal  triads  and  some  oeirtrolobular 
areas  with  narked  atrophy  of  liver  oells  and  prominent  Kupffer  sells. 

The  fatty  infiltration  is  primarily  small  droplet  in  oharaster  but 
occasionally  confluent  with  eudanophilic  materiel  throughout  ths  oytoplasm 
There  is  fatty  infiltration  of  heart  muscle  cells  by  small  fat  droplets. 

Panoreas:  The  panoreae  shows  ooneid arable  postmortem  ahanga*  but  nn 

evidenoe  of  IntravitaS  lesions.  The  ease  applies  to  ths  stomach, 

Sidney:  The  kidney  shows  no  lesions. 

(o)  Pathology  No.  68866  LOBUND  No.  63  H 7-2A  #633 

Germ-free  - 600  r 

Testes,  Heart,  Liver,  and  Spleen:  Answer  approximately  the  same 

description  as  W7  58b65,  exoepi  that  the  spleen  shows  only  very 
little  erythropoiesis. 

Bone  Marrow:  The  bone  marrow  shows  normal  oollularity  and  numerous 

msgakaryocytes  with  granuloeytopoissls  equal  to  or  exceeding  erthro- 
poleals.  The  activity  of  the  bone  narrow  is  estimated  to  be  within 
normal  limits,  80%  or  mors  of  ths  marrow  epaee  being  occupied  by 
hsaopoletio  tissue. 

(d)  NIH  Pathology  No.  58867  LOBUND  No.  63  H 7-2A  #634 

Germ-free  - 600  r 

Liver,  Heart,  Bona  Narrow,  Testes:  Are  similar  to  No.  B8B64.  The 

fatty  infiltration  of  "the  heart  is  quite  comparable  but  possibly 
fatty  infiltration  of  the  liver  is  less  in  the  present  rat  than  in 
58864.  Of  the  bone  marrow  only  part  of  the  epiphysis  and  metaphysis 
are  aeotioned  and  these  show  purely  fatty  marrow,  Thera  ie  some 
interstitial  hemorrhage  in  the  testes, 


Lymph  Ned  os  : One  euboutanecus  and  one  cervical  lymph  noeie  oho® 

similar  atrophy  of  lymphoid  tissue  and  red  oell  filled  sinus  as  as 

No,  58B64, 

Lung3t  Shoe  no  lesions. 

(e)  NIH  Pathology  No.  5886  B LOBUND  No.  53  H T-8B  #61$ 

Conventional  - 600  r 

Spleen:  The  appearanoe  is  quite  similar  to  that  of  number  58864.  Here 

again  the  neets  of  round  or  oval  cells  vith  dark  staining  nuclei 
cannot  be  Identified  vith  certainty  but  a number  of  them  are  plasma 
cells. 

Lymph  Nodes:  None  submitted. 

Femoral  Bone  Marrcv:  The  bone  marrow  is  almost  entirely  fatty.  It 
doss  not  contain  an  appreoltbls  amount  of  hemosiderin  and  aaorophages 
as  did  No.  58864,  and  there  are  virtually  no  cells  in  the  interetiees 
axoept  in  one  urea  suggestive  of  a possible  attempt  at  myelopoiesia. 

Testes:  The  tertes  is  similar  to  No.  58864,  axoept  that  there  are  fever 
tubules  vith  advanoed  disintegration  of  sparmatogenie  eells  and  there 
are  a fev  more  mitosis  in  spermatocytes. 

Liver:  The  liver  shows  a similar  fatty  infiltration  aa  58864,  except 

ilhat  in  the  ceutrolebular  iwwas  therr  i»  early  neoroeia  rather  than 
simple  disappearance  of  liver  oells  as  evidenead  by  the  intense 
sosinophilio  staining  and  tha  pylOBOtio_nuolei. 

Heart:  The  fatty  infiltration  of  the  heart  musole  la  much  less 
prominent  than  in  animal  No.  58864. 

Adrenal:  The  glonerulosa  is  very  narrov  and  contains  little  lipid 

material . 

Lung:  There  is  some  aploal  amphyaema  end  a minute  area  of  probably 

chronic  pneumonic  process,  perhaps  a focus  of  lipid  pneumonia, 

Kidney:  Tha  kidney  shove  no  lesions. 

(f)  NIH  Pathology  No,  58868  LOBQNO  No.  53  H 7-2A  f, 817 

Germ-free  - 800  r 

Spleen:  The  spleen  oonsiste  entirely  of  collapsed  reticulum  and  fibrous 

tissue  in  vhioh  the  outline  of  follicles  are  barely  perceptible.  There 
is  a moderate  amount  of  iron  positive  pigaart  scattered  throughout. 

Thymus:  The  thymus  shoes  incomplete  regeneration  of  the  cortex  and 
a medulla  severely  depleted  of  lymphocytes. 

Bone  M&rrov:  The  bene  aerrov  le  entirely  fatty,  berth  in  the  epiphysis 

an3  tha  metaphyals  and  shaft. 


Tngtes*  The  tubulos  are  lined  by  a regular  layer  of  spoi’rmiooybea, 

spermatid  and  spermatozoa  that  contain  no  spermatogonia  and  only 
occasional  mitoses  in  the  spermatocytes. 

Lung:  Thera  ia  a moderately  ertanaive  hemorrhage  into  the  lung 

■Adranalat  The  glomeruloaa  ia  quite  inoonapicuoua  and  hardly  to  bo 
differentiated  from  the  faseioulata. 

Liven  The  liver  shoes  a marked  fatty  infiltration  described  for 
No  .“'58367.  The  atrophy  of  the  central  portion  of  the  liver  lobulo 
ia  markod  with  trana format  ion  of  the  central  portion  of  the  trabeculoo 
Into  homogeneous  atrongly  eoainophilio  maesea  with  only  occasional 
outlines  of  remnants  of  nuolai. 

Heart*  The  heart  muscle  shows  patchy  fatty  infiltration  similar  to 

tsttssss?.  \ 

(g)  NIH  Pathology  No.  88B69  L0B12TO  No,  43  OT-2B  #818 

Gera-free  •>  800  r 

Thymus*  The  thymus  is  similar  to  No.  88868.  There  is  aoma  hemorrhage 
InTEe  interstitial  tissue  of  tha  pancreas . 

Lymph  Nod  eg*  Tbs  mediastinal  lymph  node  ssm  virtually  oomplete 
atrophy  of  ell  lymphoid  aliments,  hemorrhage  into  some  of  the  a onuses 
and  periunpsular  tissue  and  prominent  mart  sells. 

Adranalg ; The  idror.sl  shows  a dirtinet  gicssrulosa  which,  however, 
is  oonsi'Jorably  narrowed  in  several  plaoas. 

Lung*  The  lung  shows  no  lesions. 

Liver*  The  liver  is  similar  to  No.  88888.  The  oantrolobular  portions 
of  'the  trabeculae,  though  markedly  eosinophilic  and  somewhat  shrunken, 
still  show  definite  although  pyksotio  nuolel. 

Heart*  The  heart  musole  shows  only  moderate  fatty  infiltration. 

Bona  Harrow*  The  bene  marrow  eonsirts  entirely  of  fat  cells. 

Epididymis;  Interstitial  hemorrhage,  spermatozoa  and  large  degenerating 
sells  present. 

(h)  General  Comment 

Animsla  #617  and  633  show  evidence  of  regeneration  of  spleen, 
bone  marrow,  lymph  nodes  and  testss.  The  rest  of  the  animals  (#6lb, 

619,  634,  817,  818)  show  continued  aplasia  of  the  marrow,  and  no 
evldenos  of  lymph  node  or  epleenio  regeneration,  whether  they  were 
germ-froe  or  not . 

The  only  difference  between  conventional  animals  (#319  and  818) 
and  gerra-free  animals  (618,  634,  and  817)  is  the  greater  fatty 
infiltration  of  the  heart  muscle  in  the  gero-free  ones*  Compatible 
with  the  concept  that  germ-free  animals  had  developed  a severer  degree 
of  anemia  at  the  time  of  death,  with  conventional  animalB  succumbing 
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mntt  SECURITY  AGENCY  . Publio  Health  ServloB 
NA  TIONAL  INSTITUTES  OF  HSALW  . Betheeda  lb,  Md. 


July  21,  1952 


Dr.  H.A.  Gordon  = ! 

Chief  Pathologist 

Uni  varsity  of  Notre  Dam 

Notre  Dam,  Indiana  A 

Dear  Dr.  Gordon*  ] 

* 

1 find  that  the  guesses  Z gave  joe  on  the  survival  of  the  reoent 
batch  of  rats  vara  In  error,  doe  to  sy  having  overlooked  regenerating 
tubules  in  #617  and  600-33t 

Kjr  corrected,  though  not  necessarily  oorreot  or  final,  guesses  are 
as  follovst 

Oorreot  survival  tisa*  1 


m? 

at  least  7-8  weeks 

6n  days 

1 

#618 

1-3  weeks,  probably  nearer  2 

17 

— 

#&5> 

1-3  weeks,  probably  nearer  1 

18  days 

LOBUND 

#600-33 

at  least  7 weeks 

62  days 

insert 

#6oo-3b 

1-3  weeks,  probably  nearer  2 

16  days 

#817 

1-2  weeks,  probably  nearer  1 

10  days 

#818 

not  yet  examined 

12  d^ra 

It  vas  a great  pleasure  having  you  visit  here,  and  I am  looking 
forward  to  future  meetings  hare  or  in  Notre  Dame, 

With  kindest  regards. 

Yours  very  sinoerely. 


George  Breoher,  M.D. 


Enol. 

®ilny 


17.  ADDENDA 


1.  A Study  OB  the  Effects  of  Total  Body  Radiation  on  rcorrtaalngted, 
ProvTousiy  gbra-fres  ftais 

A.  Streptococcus  Ore  up 

This  group  cf  tiro  animals*  reported  on  at  length  in  our  earlier 
report  f pp . 44-49),  was  found  to  be  oonteainatad  with  a alow-growing 
armarobie  etreptooooeus  wbloh  oeuld  not  be  identiilad  tilth  any  spooiec 
doacribod  In  Bergey'a  manual.  The  rate  were  first  generation  germ-free 
and  tho  maximum  tine  cortaainstad  was  16  days.  It  was  decided  thnt 
exposure  of  one  of  them  800  r total  body  x-irradietlon  was  warranted 
and  that  the  other  should  be  bald  as  a oontrol  animal. 

Accordingly,  rat  #818  was  exposed  to  780  r (not  740  ae  reported 
earlier)  of  total  body  s-irradiatlon.  Onforttmetely  the  nrt  was  too 
large  to  fit  our  standard  restraint  end  as  a result  the  Irradiation  was 
done  with  ootton  tovaStag  used  as  a restraint.  The  rat  was  eacrifiood 
34  d&yo  aftar  Irradiation.  Gross  autopsy  findings  sere  reported  earlier 
but  we  Include  tbs  bistelogloal  findings  in  this  report. 

In  vie*  of  the  unusually  long  survival  tine  of  rat  #815  it  van  felt 
that  It  would  be  worthwhile  to  investigate  the  effects  of  total  body 
x-irradietlon  on  any  additionally  available  monc-cr  dl contaminated, 
creviauely  gsr s-frme  ssimals.  1 

NTH.  #36437  LOBUND  #913 

Boss  Harrow;  Thsr-s.  i§  esvere  hyponiasia  of  the  aarroe.  feni  sf 

regeneration  is  seen  in  aeveral  a. was  in  the  fora  of  islands  of  hemo- 
poiesis, particularly  slcag  the  «adeetwum  of  the  shaft  of  the  foam*  and 
at  the  aplphieeal-aetaphyse;l  Junction.  However,  Batura  granulocytes 
and  megakaryocytes  are  very  rare.  Aoouaul  rtions  of  aaall  nuabers  of 
apparently  hemopoietic  oelle,  usually  arranged  In  triangular  shape,  are 
present  in  scattered  areas  between  fat  eells  which  constitute  the  bulk 
of  tho  sorrow  both  in  the  fsmr  and  is  the  flat  boms  of  the  skull. 

Mast  cells  are  fairly  nusbereus  and  rather  conspicuous  In  the  fatty  marrow 

Skeletal  Muscle:  Nonas! , 


Testes:  Tho  oeainif srous  tubules  are  frequently  widely  separated  by 
lightly  staining,  homogeneous  material  rewtabling  ed«sa  fluid,  in  which 
an  approximately  normal  number  of  interstitial  cells  are  present.  The 
tubules  are  usually  lined  by  a single  layer  of  spermatogonia,  but 
occasionally  spermatocytes  of  the  first  order  are  also  present,  suggesting 
vary  early  regeneration,  even  though  nitotio  figures  in  the  spermatogonia 
could  not  be  demonstrated.  Later  stages  of  spermatogenesis  are  absent, 
except  for  poorly  preserved  remnants  of  spermatozoa  is  a few  tubules. 

Liver i Fat  stains  show  smell  droplet  fatty  infiltration  of  a moderate 
number  of  individual  liver  belle  distributed  irregularly  throughout  ths 
parenebym. 

Spleen:  There  is  excellent  regeneration  ef  the  Ualpighiac  follicles  which 
are  'slightly  larger  than  normal.  The  red  pulp  is  filled  with  oofafluezrt  areas 
of  active  crythrepoiesie  and  aocwulatien  of  stem  cells  suggesting  early 


gramilooytopoiooio,  but  bo  — tur*  graaulooyto*  ars  sosa,  and  saga- 
karyooytsB  ar*  irtrily  nri. 


Adronalt  Tho  gl— orula?  ieeo  appoars  to  oentala  i«  aapla  Mount  of  frt 
to  for  »i  thi*  eaa  bo  judgod  frca  tfao  8 11  rtalaod  taction.  Tho  g— oral 
arohitocturo  appoars  nor— 1. 

Luagi  Tbsrs  do  bom  aophys— atou#  dilatation  of  otvaral  group*  of  alvoeli. 
Too  fubploural  alvooli  oeatsln  ltlaad*  of  nrtaplaatlo  bont,  possibly 
rsprsssatiag  th#  end-stag*  of  organinad  pa— Benin. 

Braiat  Thyroid,  parathyroid,  aad  hypophysis  appoar  nomal. 

Stoaach,  —all  aad  Urn  grti  Wall  proaortad  anooaa  — d — ooular  vail 
viihotft  — y d —carl rail#  iMiena. 


— d — ooular  vail 


Co— nit  Th*  largo  Malpighian  folliolo*  iadioato  good  toeovary  of  lydpbe- 
. pXwt*T  Th*r*  1*  litti*  raid— o*  of  graaulobytspoisel*  ia  *tth*r  the 
— mm  or  th*  tple— , bat  arythropoiaais  ia  quit*  — rfcsd  ia  th*  aploaa, 
though  a*  yvt  vary  slight  in  th*  bo««  aarrov,  Th*  appoaraseo  of  th*  tvrto* 
i*  suggsvtlve  of  v*rjr  oerly  rag— arotloo,  suggesting  that  about  fivs  vaoks 
hava  alapoad  oiao*  irradiation.  Although  vt  hava  no  sxpari— o*  oith  th* 
L08QR)  strain  of  rats,  and  any  eonolwiona  raaahod  on  —a  salats!  of  a a tv 
strain  a—  ba  only  apoeulttira,  th*  insraosioa  in  tbs*  a-  csissl  uith  nw 
aiatsal  fwtgyM  mi  urov  activity  at  this  lata  stago  mat  hava  had  a 
long  period  of  virtually  msplot*  bans  narrow aplasia,  and  that  ah  animal 
roarod  in  a nor—lly  oontandnatod  — viron— t aould  probably  not  hava 
ourvivad.  Th*  striking  f— tur*  of  ortcaslv*  arrthraaoi—i*  is  «*•  *plecs 

ia  tit*  *pia*B*prot*ot*4  niotaad  rapraamta  a baffling  probl— . ”**" 


RIB  £643* 


LOBtZRZ)  #816 


Luagi  Kxtr— • dilatation  of  pula-ary  voaiola,  — rh*d  *d— a filling 
nearly  all  of  th*  air  apaaaa, 

Braiat  Srtrsm  dilatation  and  aoagoation  of  vassals. 

Liysrt  Uarkod  dilatation  of  oantral  voins  ohich  art  fillad  with  blood. 


tl4n«ri  Uarkod  dilatation  and  ooBgaation  of  vain*,  vith  on*  quoationabl* 
arm  of  h— nrrhigs,  posaibly  agonal. 


Bploaai  Uedaratoly  aotlva,  rolrtivaly  a— 11  Ualpigfaiaa  felliolaa,  probably 
norST  for  th*  ago  of  tho  anlnal . Islands  of  erythropoissla  sad  rmrs 
granulooyts*,  as  vtll  as  an  oeoasional  — gmkaryooyts,  ar*  sssa  ia  ths  eon- 
gsstsd  rod  pulp,  which  contains  s eensidsrabls  —oust  of  bs—iidorifl 
pip—at. 

S—ll  sad  Largo  Outi  Uuooaa  poorly  prtiorvad,  pessibl*  duo  to  oireu—taae** 
or  a oath. 


go— — tr  All  fiadiagt  art  eonpatiblo  vith  daath  fron  aaeidaatal  ovsrhsatiag. 


jL~m 


FEDERAL  SECURITY  AQSNCI 


Public  Health  Service 


NATIONAL  INSTITUTES  OF  HSALTH  • Bethesda  12*,  Hd. 


April  3,  1952 


Professor  Janes  A.  Rayrdars 
Lobund  Institute 
Notre  Dais , Indiana 

Dear  Professor  Reynlersi  • — - 

Thank  you  for  your  kind  letter  of  Nosh  11. 

I an  vary  happy  to  know  that  radiation  studies  on  the  gera-lkee  aninals 
are  progress!^  veil*  and  that  I vill  hear  farther  from  Dr.  Gordon. 

I apologize  for  the  delay  in  fbnrarding  to  you  the  enclosed  reports  on 
Lob  and  rats  #8l5  and  8l6,  I know  you  are  feadliar  vith  the  vicissitudes  of 
pursuing  various  projects  at  the  a ass  tins,  and  I hope  you  will  accept  ry 
assurance  that  this  daisy  was  not  occasioned  by  *ry  laek-ef-interssi  in  th* 
KSTsuoren  am^aiOi  I still  believe  tUat  infbotion  is  the  major  cause  of 
death  in  the  acute  syndroms,  and  that  the  experiments  on  animals 

appear  to  represent  the  most  tangible  hope  of  settling  this  question. 

Youre  sincerely. 


George  Breeder,  M.D. 


eo  « Dr.  Cronkite 
GBilny 


8.  Caaeoiyti out-Ukd  Blare  see  euo  Urcup. 

i«  a rmlt  of  nutlae  beoterielofiool  cfaaekiag,  a group  of 
aix  previously  gem»free  rets  vara  found  to  bo  contaminated  with  a Miorooeeeua 
described  aa  being  elidler  to  Mloroosoous  ouoelTtiooi  but  set  aaids- 
proteolytio  4a  litonts  Mlk.  tTba  gam- free  rata  art  keens  to  have  bans 
oe  at  as  loot  ad  for  * aariss  of  88  daye  asd  a ■isliaa  of  IS  day*  prior  to 
irrsdiatloB,  the  laat  gor^froa  cultures  having  boon  taken  9 April  1958 
and  tho  flrat  ooatoadMtaA  culture  having  baoa  taken  on  18  April  1951) 

Tba»a  rata  asd  fix  oonsrastional  rata  vara  expo  aad  to  800  r total  body 
x- irradiation  uaiag  our  standard  procedures,  the  ecnraotional  eniaals  being 
irradiated  too  days  prior  to  tbo  txponn  of  the  pravlouily  gars- free 
rats.  The  roaolta  of  thla  experisoat  are  rawarlaad  in  Table  SZ3. 

T«J  m 

Tbo  If  foot  of  800  r Total  tody  1-Irradiation  on  Uonooontaalmsted 
(Oaaeolrtloua-Wka  Mioraaoooaa).  Previa ualy  Oam  Tree  Rets 


Pmviouoly  Oam  frit 

Conventional  Controls 

fobs 

r Dele  Bxpoaed 

Survival  toys 

Baber 

Date  Exposed 

Survival  Daya 

04f 

B/T/51 

8 

840 

5/5/58 

5 

848 

8/7/58 

li 

841 

5/5/58 

8 

848 

8/T/8t 

14 

848 

5/5/58 

8 

850 

8/T/B8 

14 

843 

5/  5/5  * 

1C 

MI 

8/f/$i 

39  ' 

844 

8/6/58 

io  _ 

858 

_ s/r/Bi 

848 

8/8/88 

14 

iv^s  v9jm  Aroraga  Survival  Days 

24  (Excluding  #888)  9 

(13  <8  Bay  Including  #858) 

• i 

» Ksb  taund  dead  apoa  rmovil  free  restraint 
C.  Bacillus  C areas  Croup 

A group  of  tbroe  eaisalt  Maintained  gam-free  for  137  days 
ear#  found  to  havt  boooaa  aooldosrtally  coatsMisatod  vith  B.  C arena. 

After  those  aainals  vara  oontosinatad  for  s isriaa  of  86  days  they  vara 
exposed  to  800  r total  body  x-irradiation  in  ordsr  to  invostigata  ths 
offset  of  B.  Car  ana  on  survival  tine  under  those  oimssstanoss.  Our  standard 
pro  cad  urea  oam  used  to  irradiate  the  rati. 

A group  of  three  conventional  rats  vara  exposed  to  800  r tvo  osaks 
latar.  Ths  diffsroaoa  in  irradiation  datss  for  tha  tvo  groups  was  neows&ry 
in  ordsr  to  allow  tha  conventional  animal*  to  baaomt  habituated  to  the 
supplmaented  diet  L-1JB*. 

Of  tha  previously  germ-free  rats,  one  animal  died  9 days  following 
x-irradiation,  another  r - «*orifleed  vhils  moribund  (in  order  ts  insure 
prompt  eeouring  of  blood  baotsriologioal  culture)  on  the  9th  day,  asd 
the  third  van  sacrificed  rae  nd  on  the  tenth  dn.v. 

The  conventional  animals  irradiated  u eonrtrois  for  this  p-rcup  diet 
on  the  6th, 7th,  and  8th  port»irividiatlon  days,. 

a Maintained  on  d irt_l7^riS"*a uppl eaerrt  ed  vith  20  ga/Kg  nB-7~21ni.  conflicting 
of  dried  grain  and  skin  ailc  fomentation  solubles. 


Suanarised,  the  survival  data  are  u fellow  i 


Contaalnated 


Oonventloaal 


Rat  No.  Day*  Survival 

809  1 9 (died) 

810  9 (eaorifioed  moribund) 

Oil  10  (died) 

(Average  - 9.3  daye) 


Rat  So.  Days  Survival 

863  6 (died) 

854  8 (died) 

868  7 (died) 

(Average  - ? day*) 


Za  aa  effort  te  establish  whether  or  not  the  previously  g era-free, 

B.  Coreas  contaminated  rate  were  baetersnle,  eultures  were  taken  of  hearts 
fres  rets  #808,  610,  aad  811  es  well  as  a ample  of  venous  blood  froei  the 
abdominal  vena  eava  st  the  level  of  the  renal  veins  of  rat  #811.  Be 
positive  eultures  were  obtained  from  the  bleed  aspirated  firm  the  enlmale’ 
heart  a | however,  Baeillue  oereus  van  isolated  from  the  eaval  blood  aaaple 
taken  froa  anlnel  #811.  Inasaaoh  as  m culture*  were  taken  froa  the 
peritoneal  oavlty  it  is  iaposalble  te  say  with  certainty  that  a b note  reel  a 
was  Involved  sines  there  le  a possibility  that  the  orgaidaa  nay  have  been 
pinked  up  froa  a oontaalaarted  peritoneal  oavlty. 

!ia«jpB»Popieaiiy  rat  #811  shewed  evidence  ef  an  infectious  prooees 
in  the  urinary  bladder  and  if  thin  were  an  ascending  infection,  the 
presence  ef  the  oontaainant  in  the  eaval  bleed  night  be  aoeeunted  for 
if  the  heart's  blood  had  net  been  sterile,  The  other  eni-.t.  *hi-  rr~-^ 

D.  Hfarooeoeus  Orwaa  Sr-wup 

Two  rite  ef  our  4th  gee  erst  lea  gem -free  rtoek,  known  to  have  been 
gem-free  for  a ainlnw  ef  seven  days,  at  which  tine  the  dan  was  killed  in 
the  eataetrepby  ef  Hevsafesr  14,  1961*  which  no  re  than  d to  lasted  our  gem- 
free  colony.  These  rate,  then,  ware  not  her- suckled  for  the  first  seven 
deya  and  then  hand-fed  through  weening.  Cultupe*  taken  ef  the  eage  and 
aalaals  on  Poo  ante  *r  17,  1951  proved  te  be  oontnnlnated  with  Ulerooeooue 
Qreae  and  WloroeooBue  (epeoles  unidentified).  It  was  deelded  to  expose 
the  rate  to  ea  inordinately  ittrt  dose  ef  total  body  i- irradiation,  and 
aeoordlngly  these  aad  two  conventional  rats  were  expo e ad  te  8000  r X-ray 
ea  January  31,  1958  using  our  standard  procedures.  There  eat  a very 
alight  difference  in  the  survival  tine  ef  the  conventional  rats  and  the 
previously  gem-froe  rets,  that  of  the  conventional  rats  being  4 days  (both 
dying  without  interference)  and  that  of  the  gem-free  aalnale  being  8 days 
(one  dying  without  interference  end  the  ether  being  saerlfieed  while  Mori- 
bund for  bacteriological  study}.  The  bacteriologist'  report  on  the  results 


• Previously  reported  on  Saeenbsr  17,  1968.  Rat  #816  (see  histology 
reports)  was  one  ef  the  aniaale  destroyed  by  beet  at  that  time. 
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of  blood  oulturo  tat.  fro.  th.  aorlbuad  rat  la  .Mttri  h.rartth, 

z «.«  I****  if8??0  " 89  *hleh  had  raeaived  2000  r 

IrzibSlJJ  r*iJif'l<Jr4  “•“•••“Mm  Owl  ptua- 

sj£S3s  &sr- « 

- saMs* 
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A*  tea  Mw>  of  M&rt  ■Ttrarttotitnn  Ttrapt — oIji  Trutmt  op  Owt- 


114*  aarploa  p—finaa  and  six  ooorantloml  rata  ana  awponrt  to 
TOO  r total  todjr  »4nadlattoa  radar  t bo  mb  pfayeloal  oondHtiana  daaorlted 
In  tte  Matted  and  Material!  aartlon  of  thia  report,  Six  of  tte  t— rfirat 
will  a and  tte  oonwaniioaal  artaela  vara  Irradiated  la  pain*  Ona  —ter 
of  aooh  pair  raoalrwd  dally  by  awbortaaaowa  lajaetlaQ  2.5  te/100  ga  body 
wai4*t  of  oatteda  wy  atorlllaad  rtreptcayala  adUbta*  wttla  tte  otter  —a- 
ter  of  aacfe  Irradiation  pair  aiailariy  raaairad  *08$  al/100  pa  body  —pit 
of  nan^yra— do  0,9f  VaQL  aolrtlan,  tea  atrapteagrsla  aotoHoaa  —a  paw- 
parod  fin—  dally  la  a 100  acta  oo—ntratlon.  tea  tea  r— 1 nine  far»>firw 


to  a pi— ho  Irradiation  (leapt  la  tte  rartmint  la  tte 
«te>ow»  oapal  ftr  an  Idontiaal  aaoort  of  tlao  aa  tte  Irradlatad 
and  — « traatad  with  atrapio— la  la  tte  a—  aanaar  u tte  irradiated 
nte«  tea  trastsaate  — « aterted  21*  teora  f ollowii*  tte  Irradiation  of 
tte  oapoaad  aaLaala.  Tabla  17  praaaaite  tte  rasolta  of  thia  atodpr  fi—  tte 
rl—olflk  of  aamhd  tlaa.  tea  apn»irr— ated  tteapteaytin  traatad  rata 
^*£**8£*  «*»  at  tte  tlaa  tWa  report  la  writ—  art 

tte  otter  bac4,  tte  Irradiated  atrwptowyala  traateJ  ■«*<«— !■  did 
art  dlfter  finoa  ttelr  aalina  traatad  IrradUtioa  partowrw  In  to—  of  bf 
hwlor  or  apro— a—  Bate  #701  and  708,  daaorlbod  la  aa  oaillar  portion 
of  thia  report,  an  Inolodad  aa  nefr4aJootod,  irradiated,  «ar»-f—  oortnlai 
wa  daaa  ttea  ralld  oontrola  1— o*i  aa  iter  war*  irredi=tod  si  tte  am 
day  as  tte  aUus  ia  tea  sattbtotlo  ita^.' 


tlfiU  17 

Bfteota  of  Parartarally  Adairrlrtarad  Otraptowuin 
alfsts  gs  tte  Sareieal  Tlaa  of  Oo—TTao  Bate 
B— ood  to  TOO  r Total  Body  X-IrradUttoh* 


l-!f  I Survived 
Survived 


# noaMl«*1  doBlgaatlonst,  eug.  710A  and  710T,  an 

lrradUtod  airaltanaooaly,  aa  ware  maters  701  and  702, 


# Oneloualy  provided  hy  Ihn,  L,  MLeteaod  of  Kerck  4 Corspeny  and  sterilized 
through  the  eoorteay  of  Dr.  E,M»  Water  of  Charles  Pfizer  4 Corawny* 
Brooklyn*  New  York. 


. ,,  At  oatopay  noooteNanding  t Xtreaoea  ware  noticeable  Haeroscop- 
lo»iy  botwn  the  Mila  trected-lmttet*  cod  the  etreptoayoin  treated- 

» «■  »*■«■"*  *»*TW,th*t!>.  looted  nvs  without 
eMeption,  ebowd  evidence  of  oomldeivtaie  hemorrhage  Into  the  aoboutaneous 

?!  ***•  #701  wd  #708  did  not  auffer 

hMlglly>  **  ettendent  treats 

£$£io£s  “*  **••  •*  ~u  f” ttei- 


B.  Concerning  Lrtwnt  end  Symbiotic  Viruses  ia  Germ-Free  Animal  o 

!?#  have  felt  for  tone  tine  that  e level  of  Justifiable  certitude 
he  a been  attained  ae  regard  a the  beet  eria-freen  tea  of  our  animals,  Only 
reoently,  however,  have  we  begun  to  give  serioue  attention  to  the 
possible  existence  of  non-symptomatic  viral  forma  in  theta  ease  bacteria* 
free  an  lamia. 

Thia  question  of  the  poeeible  praaenoe  of  inapparent  virue , or 
virueee,  in  the  "gere-free”  animal  finds  a parallel  in  the  problem 
of  the  fate  of  the  viral  agent  in  the  ordinary  latent  or  aubolinieal 
infections  so  oosnon  to  the  experienoe  of  the  bacteriologist  and  the 
epidemiologist . 

The  question  of  a virus  oauae  of  oanoer  also  parallels  our  baaio 
investigation.  Be  refer  to  the  hypothesis  that  possibly  presently  un- 
known viruses,  supposedly  indigenous  or  only  temporarily  residarri  in~ 
the  animal  hosts,  may  become  oaneer-induoing  when  provoked  by  the  right 
chemical  aubetanoa  or  physical  stress.  Just  ae  we  do  not  yet  know 
whether  our  gem-free  animals  do  or  do  not  harbour  non-aymptomatie 
virueee,  so  perhaps  is  it  unknown  but  what  the  latent,  unprovoked 
virue  may  not  be  the  key  to  the  oanoer  enigma. 

The  foregoing  are  exeaplloetlve  of  problems  of  real  practical 
eignifio&noa  which  are  yet  strictly  corollary  to  our  own  rather 
fundamental  interest.  Whether  pure  or  spplisd^  hvwwver0  ail  or  these 
problems  are  equally  adamant  to  direqt  attack,.  There  ia,  in  foot,  a 
ouggeetion  of  -fcbe  prodigal  evta  in  the  thought  of  attaoklng  them,  and 
this,  being  evident  to  researoh  administrators,  probably  aeecunts  in 
some  measure  for  the  nauel+y  "f?vi.ilnhl=  =^c7^=^v^-  ssi»  urr  ouoh 
Cooafi'onF  When  the  subject  is  turned  to.  Accordingly,  though  the 
importance  of  the  question  is  recognised,  report  at  this  tine  must 
be  limited  to  oertaln  incidental  findings  shaved  from  other  currently 
more  extensive  undertakings. 

(a)  Attest  at  X-Ray  Activation  of  Latent  Viral  Agents  in 

Germ-Free  Chicks. 

Exp.  No,  59L3-1  Attempt  at  X-ray  stimulation  of  latent 
kous  sarcoma  virus  in  G?  ohioks. 

Protocol  A.  (Birds  from  Exp.  No.  47L2-3) 

or  Jfilok  jftBl.  InoOo  XU  with  1.0  ml  of  active  Rous  Fil- 
trate but  found  to  be  resistant  to  it  under  73 
days  of  observation. 

Conventional  Chiok  #111-3.  Developed  an  atypical  tumor 
io  fl.d  ml  of  TTETrate  j?VI , but  this  thon  showed  complete 
regreseion  prior  to  X-ray  exposure  (as  noted  below). 

Conventional  Chick  #111-6.'  Inoo„  with  1.0  ml  of  normal 
ohicien  muscle  hash  and  maintained  in  close  contact 
with  Roue  tuaor-b earing  chioks  for  a period  of  73  days 
prior  to  X-ray  exposure  (ae  noted  baiuw). 


Irradiation.  Those  three  ohlokone  were  treated  with  420  r 
of ‘X-rays . Observation  web  made  for  31  days  aft  or  exposure 
with' no  external  aign  of  tumor  Induction  during  thlo 
period.  Tho  blrda  were  then  eaorifiood,  Neorcpoy  dis- 
olosed  no  pathology  suggestive  of  noopltnic. 

Protocol  B.  (Birde  from  Exp.  No,  47L2-4) 

Of  ChTck  #881.  Inoe.  with  0,5  ml  of  aotlvo  Rous  Filtrate 
ft IX,'  but  failed  to  respond  after  57  days,  at  which  tins 
Irradiation  was  made. 

OF  Chick  #384.  Not  lnosulated  but  housed  under  OF  condi- 
tions in  olose  oontaet  with  Rous  tumor-bearing  birds  for 
a period  of  57  days,  and  then  irradiated. 

Irradiation.  These  two  ohioka  treated  with  300  r of  X-rays 

1 after  becoming  cant  salinated.  No  asternal  signs  of  tumor 
90  days  after  irradiation. 


Exp,  No,  59L2-2  Attempt  at  X-ray  stimilation  of  latent  human 
Infectious  hepatitis  virus  in  OF  ohloks. 

Protocol  A. 

Purnoaoi JTfl-  ait espt  to  srsuee  latwnt"  inf sotiouo  hopatltla  virus 
Tn"  OF  ohloks,  prsvioiialy  iwwlated  intreperitoneally  end 
intravenously,  without  eff set.  Ohloks  of  tho  same  dutch  and 
boused  in  the  eaa9  OF  unit,  but  inoculated  intramueoularly  or 
ftdain  let  nwa^_*hg-giU££_vi=u5-  wrariyT- uweame  xi l 

and  showed  the  "usual  syndroms"  as  previously  observed  with 
this  virus  in  OF  ohlakf. 

Methods!  Three  ohloks  were  lnvolvod, 

OF  ohiok  #439  (?)  inoculated  IP  with  0.25  ml  of  filtrate 

OF  ohiok  #437  (<J)  inoculated  17  with  0.25  ml  of  filtrate 

OF  ohiok  #438  (/)  inoculated  17  with  0.25  ml  of  filtrate 

These  were  Highview  Farm  chicks,  inooulated  at  28  days  of 
age.  The  three  ohloks  listed  were  exposed  to  330  r of 
X-rays  55  days  after  inoculation  with  the  virus. 

Results!  Two  OF  chicks  inoculated  IM  and  one  5F  ohiok  receiving 
an  oral  edninietration  of  this  same  virus  preparation  boocune  ill 
in  about  9 or  10  days  and  all  three  grew  moribund  within  13  days 
after  the  aiainistrations  of  tho  virus.  The  three  CJF  chicks 
inoculated  IP  and  TV,  listed  above,  showed  no  definite  signs  of 
illne38  over  a period  of  55  days  following  inooulation  with  the 
virus.  At  thia  tins  these  three  OF  ehiokens  were  irradiated 
with  SCO  r of  X-rays,  Observation  of  these  chicks  was  continued 
for  a further  35  days.  No  untoward  signs  were  detected  end 
necropsy,  performed  90  days  after  the  inooulaticnb,  disclosed  no 
pathology  attributable  to  virus  or  X^ray  effects. 


(b) 


Attempt  at  X-ray  Aotivation  of  Symbiotic  Viral  Agents  in 
Gera-Free  Chioks 


Frp,  No.  88L3-1  Attempt  at  X-ray  stimulation  of  possible  symbiotic 
viral  agents  In  OF  ohiok*. 


Protood  A 


Purposet  To  tost  the  possibility  of  aotivation  of  agents  or  of 
production  of  toxic  products  la  GF  ohieks  by  X-ray  irradiation, 
suoh  aotivation  or  production  to  be  determined  bv  serum  transfer 
from  irradiated  GF  ehlok(s)  to  normal  GF  ohlok(s). 

st hod i OF  ohiok  £14  was  irradiated  with  400  r of  X-raye. 
Twenty-four  hours  after  exposure  heart  blood  was  drawn  from  this 
chioken.  Sinoe  this  work  was  dons  in  a (T  unit,  Serum  A wao 
obtained  by  allowing  the  RBG  to  settle  out  under  a force  of  1 g, 
A second  portion  of  this  blood,  however,  was  removed  from  the 
GF  oage  and  osatrifuged  on  the  outside  to  yield  s*rua  3,  Some 
of  Serum  A wee  also  removed  to  tha  outside, 

Inoaulationet  (l)  GF  ohiok  fl8  was  inoculated  intravenously 

with  O.B  ml  of  Sanaa  A (oontaiaing  some  RBG), 

(2)  Conventional  ohiok  #18B  wee  Inoculated 
Intravenously  with  D.5  si  of  Serum  A 
(oontaiaing  sere  RBG) 

(3)  Conventional  ohiok  #18C  was  lnooulrted  intra- 
vsaously  with  O.B  ml  of  Serum  B (olwar). 


Heiultit  No  signs  of  illasss  wars  detected  in  any  of  these 
Tour  bird*  during  a 29-day  period  of  observation.  All  of  the 
ohioke  appeared  aotlve  and  normal  throughout  the  whole  of  this 
time. 


The  results  of  these  few  fragmentary  experiments  of  oourse  do 
not  point  to  any  standard  application  of  X-ray  irradiation  to  the 
aotivation  either  of  known  aubollaioal  viral  infection  or  of  presently 
unknown  eymblotio  viruses . This  is  for  the  future,  Be  feel  that  the 
development  of  a method  or  methods  for  ths  detection  of  inspparent 
viruses  (latent  and/or  symbiotic)  is  of  prime  importance  to  our  owe 
ends  and  to  ths  practical  purposes  sited  at  the  beginning  of  this  section. 
Be  expeot  to  do  further  work  in  this  direction. 


% 


C,  Post-Kortem  Bacterial  Invasion  into  the  Peritoneal  Cavity  of  the 
Conventional  Albino  Ret* 

The  question  aa  to  the  reliability  of  talcing  baoteriologic  cultures 
S?ora  the  tissues  or  parenteral  cavities  of  animals  whioh  have  been  dead  for 
varying  lengths  of  tine  is  an  important  one  alnea  it  is  often  dsstreable  to 
establish  whether  death  was  caused  by,  or  at  least  ooinoident  with  baotere- 
nda.  Obviously,  the  tissues  and  parenteral  oavitlas  of  a dsad  animal  oan 
be  eaepeoted  to  show  eventual  contamination  vis  bacterial  invasion  from  the 
inteat Inal  tract  etc.  In  a preliminary  experiment,  data  are  presented  to 
lndloete  an  approximation  of  time  at  which  postmortem  bacterial  invasion 
takes  place  into  the  peritoneal  cavity  of  the  conventional  albino  rat. 

Fifty-two  adult  white  rets  in  apparent  good  health  were  sacrificed 
by  an  overdoss  of  ether.  The  time  of  death  was  arbitrarily  set  at  the 
cessation  of  breathing*  The  animals  were  kept  at  room  temperature  for 
various  lengths  of  tins  following  sacrifice* 

The  culture  technique  is  briefly  easnarlsedt 

1*  Btneree  total  body  in  0.1$  potassium  nerourlo  iodlds  to  wet 
down  surface. 

2.  Incite  and  fold  back  abdominal  skin  layer  with  eleotrio 
osutexy. 

3*  Paint  exposed  abdominal  ousels  layer  with  tincture  of  iodine. 

li.  Incise  tsofftie  isy-r  and  peritoneal  lining  with  els otrio 

oaotery, 

£.  Sample  peritoneal  cavity  with  sterile  cotton  spplioator  svab, 

6.  Culture  swab  In  fluid  tfcloglyoollata  median  at  37°C  and  ob- 
serve for  £*wthi 

Results 

The  ease  distribution  of  positive  and  negative  peritoneal  cultures 
la  shown  ibr  varying  time  intervals  after  death,  (see  graph). 

With  rare  exception,  animals  dead  less  than  ten  hours  showed  nega- 
tive peritoneal  cultures.  At  the  later  time  Intervals,  tha  positive  cul- 
ture cases  increased  but  even  at  t!ie  18.7?  hour  mark,  a negative  culture 
was  still  encountered. 

The  contamination  was  generally  mads  up  of  a mixed  bacterial  popu- 
lation involving  Gram  positive  to  Gram  variable  aporulating  rods,  Oram 
negative  rods  and  Oram  positive  cocci. 

While  at  this  writing,  we  have  not  established  the  time  at  whioh  100$ 
contamination  oan  be  expected,  a S0%  contamination  expectancy  probably  lies 
in  the  10-15  hour  range. 

Assuring  the  baoteria  eventually  found  in  the  peritoneal  cavity  to 
be  the  result  of  invasion  from  the  intestinal  lumen,  the  intestinal  rail  of 
the  normal  conventional  rat  apparently  can  contain  its  nicro  flora  fbr  an 
appreciable  time  after  death, 

Slood  cultures  ware  also  checked  1;.  eight  of  the  rats  reported  above, 
in  those  oases  where  heart  blood  could  still  be  obtained  sceptically  by 


nsfld&Q  and  syringes  Although  soft  hurt  blood  saaplea  vers  obtained  in  rets 
oultured  at  the  earlier  post  jar  tan  Um,  It  was  possible  to  obtain  heart 
blood  fire*  a rat  dead  for  15*3/1  hours.  111  heart  blood  oolturee  sera  eterile, 
It  was  later  established  that  all  blood  cult  ores  etna  firaa  rats  ehioh  had 
also  shown  negative  perltooeal  oavity  oaltarwf  * 


Seraral  conventional  laboratory  rata  which  had  died  spontaneously 
after  X-ray  irradiation  sere  ^ baotarlologioally  by  culturing  the 

heart  blood  and  peritoneal  oarlty* 

Case  Xi  Rat  53H8-2B  #6d 

Status  t Gonrent  tonal  laboratory  rat 
X-ray»  *) 

Died*  lDAa/52  (18  dqr«  poet  X-cay)  apoctapaoce  daath 
Oultoraai  taken  1 boar  after  death 

Peritoneal  earttyi  eterile 
Heart  bloodi  Bran  negative  rode 

Oaaa  III  Rat  53H1CKL-2B  #703 

Status i Conventional  laboratory  rat 
X-*ay»  U/6/)»  (TOO  r)  k 

jaadx  11/13/52  (7  days  peat  X-ny)  spontaneous  death 
Cultures*  taboo  It  hears  after  death 
Peritoneal  earltyt  eterile 
Heart  hloodt  Une  negative  rode 

Case  mi  Rat  9001  (frperrltwlanl*  S) 

Statues  Conventional  lahoretaay  rat  fbd  high  rltaain  s diet 
X-rejrj  9/2  Vg2  ( 800  r) 

Diedt  10 A/52  (6  days  post  X-ny)  spontanaoue  daath 

Ooltaraai  taken  15  aliattaa  after  death 

Peritoneal  oarltyi  Oran-negative  rode 
Heart  bloodi  not  ran 

In  the  three  oaeee  sited  far  X-rayed  oonrentional  laboratory  rata. 
Cases  X and  XX  showed  eterile  peritoneal  oolturaa  taken  1 and  h hoars  after 
daath  reepetTtively,  whereas  Orce-oigBtle*  rods  waxa  recovered  in  both  oaeee 
Ptjo  heart  blood.  In  Sees  XXX,  the  peritoneal  culture  taken  2 $ odimtes 
after  death  revolted  in  recovery  of  Oraa^sgative  rods,  BMrt  blood  was 
not  taken  on  thle  letter  entwal  hot  it  la  probable  that  with  a positive 
peritoneal  culture,  the  blood  culture  would  also  have  been  positive  in  this 
particular  ease. 


Distribution  of  Positive  and  Negative  Peritoneal 
Cultures  Token  at  Various  Tine  Intervals  /fter  Death 
of  Normal  Rata . 

Hours 

Negative  I after  Positive 
Cultures  Death  Cultures 


••  — . 1 — 


Note)  Eaeh  dot  represents  one  anitsal  examined  at  the 
iadioatsd  tine  period  following  death. 

Figure  8 
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Meeting  of  ths  LOSUiTO-Atonlc  Energy  CoramiBBlon  Advisory  Board, 


lhis  mooting  was  attended  by  Dr,  LeRoy,  Commander  Cronkite,  Dr.  Killer, 
Dr,  Tattle,  Professor  Reyniers  and  Dr.  (Jordon, 


1,  Reyniers  and  Gordon  presented  the  results  of  the  rat  Irradiation 
experiments  to  the  group.  In  essenoe,  there  was  a general  agreement 
in  respect  to  the  interpretation  of  the  findings  (see  attached  report). 


2,  The  group  accepted  Dr*  LeRoy 'e  plan  for  the  next  radiation  expert » 
msnt,  This  was  laid  out  to  establish  da  finitely  the  lethal  dose  and 
survival  time  in  the  gem-free  rat.  Details  are  as  follows  i 


IRRADIATION 
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TOTAL 


CBBH  IRES  RAT 
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U8 


In  order  to  obtain  significant  results,  it  was  emphasised  by  the 
advisors  (especially  by  Dr.  LaRoy  and  p?,  Tuttle)  -tlattte  ,ggerig« 
- - drm-n  vao"  dr*?  a longer  period  of  timet  comparability 


within  each  group  and  between  the  two  experimental  groups  (germ-feee 
and  control)  suffers  considerably  under  such  condition.  It  was  also 
made  dear  during  the  discussion  that  our  results  are  urgently  needed 
by  the  A.E.C.  to  plan  adequately  future  tests. 


The  group  accepted  tbs  following  plant  3 irradiation  days  per  week 
with  2 gerr^ fees  and  2 control  rats  per  <Uy,  the  total  of  12  animals 

rr  week.  According  to  this,  the  experiment  would  bo  completed  within 
weeks. 


Other  da  tail  a i The  rats  should  weigh  200  - 250  grams  and  should  be 
10  to  lit  weeks  old.  Constancy  in  bodyveight,  however,  is  more* impor- 
tant than  constancy  in  age,  Aa  it  has  been  shown  recently  (greenhouse 
on  5000  mice)  that  sexes  do  not  respond  differently  to  radiation,  no 
restriotlons  were  mads  along  these  lines. 

All  animals  should  he  kept  on  the  sai®  diet.  The  controls  should  be 
put  on  the  sterilised  ration  as  soon  as  possible. 

All  animals  should  be  observed  either  until  they  become  moribund  or 
until  death  occurs.  Recovered  survivors  should  be  sacrificed  not  sooner 
than  60  days  after  radiation.  Autopsy  results,  organ  weights  and  ter- 
minal hematological  data  should  be  recorded  when  possible.  Hematology 
during  the  course  of  the  experiment  will  be  omitted. 


Bacteriology  laboratory  should  perform  orly  .'outina  tosta  fox- 

germ-free  ness, 

3.  Another  decision  reached  by  the  group  vas  to  irradiate  any  notoblotic 
rata  (intentionally  or  accidentally  mono-  or  poly-  contaminated)  as  they 
approach  the  montioned  weight  and  age,  ihe  radiation  dosage  should  be 
uniform  800  r.  When  moribund*  attea^ta  should  be  made  to  obtain  heart 
blood  oultures  in  thioglyeollate.  All  other  details  of  this  experiment 
should  be  the  same  as  described  under  tf 2. 

lu  Soruggs  presented  the  findings  of  the  preliminary  ehioken  irradiation 
experiment.  There  were  no  special  comments  made. 


ADDENDA 

A.  After  the  closing  of  the  formal  Boatingi  Dr.  Cronkite  and  Dr.  Tuttle 
suggested  to  fortify  the  LOSUND  normal  control  LDJJO  data  by  the  irradia- 
tion of  additional  30  animala  at  IjOO  and  700  r (15  animals  in  each  group). 
Another  suggestion  made  at  this  tins  was  to  expose  one  germ- free  rat  to 
2000  r dosage  and  "see  what  will  happen".  Acoording  to  thea,  a survival 
longer  than  6 to  8 days  in  this  ease  would  be  a real  n Jackpot". 

B.  When  possible  spot-check  platelet  counts  should  be  made  In  whole 
blood  diluted  with  15  aaaoaium  oxalate. 

C.  Dr,  Deaoy  promised  to  send  to  LOHJHD  the  bluBprinta  of  an  efficient 
rat  restraining  device  as  wall  as  handy  blood  rlcropipet ten. 


Ttio  resting  closed  around  6 i 00  P.M. 
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